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Abstract of JP1 01 341 78 

PROBLEM TO BE SOLVED: To enable even a 
general user who does not has the knowledge 
of the constitution and colors of an image to 
perform processes for converting a color 
image and a multi-valued black-and-white 
image into a more attractive black-and-white 
image with expressing power and giving 
effects of pen drawing. SOLUTION: A two- 
dimensional color image stored in a source 
image area 3a1 of a RAM 3 is converted into a 
black-and-white multi-valued image, which Is 
stored in an image area 3a2 for processing; 
and the histogram of the stored black-and- 
white multi-valued image is generated, the 
peak of lightness of the stored black-and-white 
multivalued image is detected, and on the 
basis of the generated histogram and the 
detected peak of lightness, the lightness of the 
black-andwhite multi-valued image is 
converted by using a lightness averaging 
conversion table 3c and a lightness conversion 
table 3d. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image storage means to memorize monochrome multiple-value image, and a histogram creation 
means to create the histogram of monochrome multiple-value image memorized by said image storage means. A 
peak detection means to detect the peak of the brightness of monochrome multiple-value image memorized by 
said image storage means, The image processing system characterized by providing a brightness conversion 
means to change the brightness of said monochrome multiple-value image, based on the histogram created by 
said histogram creation means, and the peak of the brightness detected by said peak detection means. 
[Claim 2] Said image storage means is an image processing system according to claim 1 characterized by 
memorizing monochrome multiple-value image changed by said gray conversion means including a gray 
conversion means to change a two-dimensional color picture into monochrome multiple-value image. 
[Claim 3] Said brightness conversion means is an image processing system according to claim 1 characterized by 
having an equalization conversion means to perform conversion which equalizes the brightness of said 
monochrome multiple-value image. 

[Claim 4] Said brightness conversion means is an image processing system according to claim 1 or 3 
characterized by having a strength conversion means to perform conversion which attaches strength to the 
brightness of said monochrome multiple-value Image. 

[Claim 5] Said brightness conversion means is claim 1 characterized by having a brush pattern arrangement 
means to arrange the brush pattern which imitated drawing with a pen in a binarization conversion means to 
change said monochrome multiple-value image into binary data, the pixel of the image changed by said 
binarization conversion means, and the pixel near this pixel, or an image processing system according to claim 2. 
3. or 4. 

[Claim 6] Said brightness conversion means is an image processing system according to claim 5 characterized by 
having a brush pattern selection means to choose the brush pattern arranged by sard brush pattern arrangement 
means from two or more brush patterns which were able to be given. 

[Claim 7] Said brightness conversion means is an image processing system according to claim 5 or 6 
characterized by having an arrangement Judging means to judge whether each element of the brush pattern given 
to a certain pixel on the occasion of arrangement of the brush pattern by said brush pattern arrangement means 
is arranged. 

[Claim 8] Said arrangement judging means is an image processing system according to claim 7 characterized by 
arranging the brush pattern by said brush pattern arrangement means based on the difference of the brightness 
of the attention pixel of the image changed by said gray conversion means, and the brightness of the pixel which 
adjoins this attention pixel. 

[Claim 9] Said arrangement judging means is an image processing system according to claim 7 characterized by 
arranging the brush pattern by said brush pattern arrangement means based on the value of the brightness of 
each pixel of the image changed by said gray conversion means. 

[Claim 1 0] The histogram creation process which creates the histogram of monochrome multiple-value image 
memorized by the image storage means, The peak detection process which detects the peak of the brightness of 
monochrome multiple-value image memorized by said image storage means. The image-processing approach 
characterized by providing the brightness conversion process of changing the brightness of said monochrome 
multiple-value image, based on the histogram created at said histogram creation process, and the peak of the 
brightness detected at said peak detection process. 

[Claim 1 1] Said image storage means is the image-processing approach according to claim 10 characterized by 
memorizing monochrome multiple-value image changed at said gray conversion process including the gray 
conversion process of changing a two-dimensional color picture into monochrome multiple-value image. 
[Claim 12] Said brightness conversion process is the image-processing approach according to claim 10 
characterized by having the equalization conversion process of performing conversion which equalizes the 
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brightness of said monochrome multiple-value image. 

[Claim 13] Said brightness conversion process is the image-processing approach according to claim 10 or 12 
characterized by having the strength conversion process of performing conversion which attaches strength to 
the brightness of said monochrome multiple-value image. 

[Claim 14] Said brightness conversion process is claim 10 characterized by having the brush pattern arrangement 
process which arranges the brush pattern which imitated drawing with a pen in the binarization conversion 
process of changing said monochrome multiple-value image into binary data, the pixel of the image changed at 
said binarization conversion process, and the pixel near this pixel, or the image-processing approach according to 
claim 11, 12. or 13. 

[Claim 1 5] Said brightness conversion process is the image-processing approach according to claim 1 4 
characterized by having the brush pattern selection process which chooses the brush pattern arranged at said 
brush pattern arrangement process from two or more brush patterns which were able to be given. 
[Claim 16] Said brightness conversion process is the image-processing approach according to claim 14 or 15 
characterized by having the arrangement Judging process of judging whether each element of the brush pattern 
given to a certain pixel on the occasion of arrangement of the brush pattern in said brush pattern arrangement 
process being arranged. 

[Claim 17] The image-processing approach according to claim 16 characterized by arranging the brush pattern in 
said brush pattern arrangement process in said arrangement judging process based on the difference of the 
brightness of the attention pixel of the image changed at said gray conversion process, and the brightness of the 
pixel which adjoins this attention pixel. 

[Claim 18] The image-processing approach according to claim 16 characterized by arranging the brush pattern in 
said brush pattern arrangement process in said arrangement judging process based on the value of the brightness 
of each pixel of the image changed at said gray conversion process. 

[Claim 19] The histogram creation process which creates the histogram of monochrome multiple-value image 
memorized by the image storage means, The peak detection process which detects the peak of the brightness of 
monochrome multiple-value image memorized by said image storage means, It is based on the histogram created 
at said histogram creation process, and the peak of the brightness detected at said peak detection process. The 
computer program for realizing the image-processing approach characterized by providing the brightness 
conversion process of changing the brightness of said monochrome multiple-value image is stored, and it is the 
storage which can be called by computer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage which memorized the computer program for realizing 
the image-processing approach, the equipment, and this approach of performing processing processing to the 
two-dimensional color picture or monochrome multiple-value image developed on memory. 
[0002] 

[Description of the Prior Art] When processing processing doubled with liking of a user was conventionally 
performed to a two-dimensional color picture or monochrome multiple-value image, it was carrying out piling up 
some processings or specifying a parameter etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, since many directions 
were needed in order to obtain the good processing result of appearance, it was very difficult for the general user 
who does not have so much knowledge of an image processing to get the satisfactory processing image set by 
liking. That is, when it was thought that a general user wants to obtain the good processing image of appearance, 
the knowledge of an image processing had to be studied to some extent, or triahand-error had to be repeated. 
[0004] It was made in order that this invention might solve the above-mentioned trouble, and it aims at offering 
the image-processing approach, the equipment, and the storage which can obtain effective monochrome image 
with more sufficient appearance from the two-dimensional color picture or monochrome multiple-value image 
especially inputted by easy directions of a user, without being dependent on properties, such as the brightness. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image processing system 
concerning this invention An image storage means to memorize monochrome multiple-value image, and a 
histogram creation means to create the histogram of monochrome multiple-value image memorized by said image 
storage means, A peak detection means to detect the peak of the brightness of monochrome multiple-value 
image memorized by said image storage means, Based on the histogram created by said histogram creation 
means, and the peak of the brightness detected by said peak detection means, a brightness conversion means to 
change the brightness of said monochrome multiple-value image was established. 

[0006] Moreover, said image storage means memorizes preferably monochrome multiple-value image changed by 
said gray conversion means including a gray conversion means to change a two-dimensional color picture into 
monochrome multiple-value image. 

[0007] Moreover, said brightness conversion means has preferably an equalization conversion means to perform 
conversion which equalizes the brightness of said monochrome multiple-value Image. 

[0008] Moreover, said brightness conversion means has preferably a strength conversion means to perform 
conversion which attaches strength to the brightness of said monochrome multiple-value image. 
[0009] Moreover, said brightness conversion means has preferably a brush pattern arrangement means to arrange 
the brush pattern which imitated drawing with a pen in a binarization conversion means to change said 
monochrome multiple-value image into binary data, the pixel of the image changed by said binarization conversion 
means, and the pixel near this pixel. 

[0010] Moreover, said brightness conversion means has preferably a brush pattern selection means to choose the 
brush pattern arranged by said brush pattern arrangement means from two or more brush patterns which were 
able to be given. 

[001 1] Moreover, it has preferably an arrangement judging means to judge whether said brightness conversion 
means arranges each element of the brush pattern given to a certain pixel on the occasion of arrangement of the 
brush pattern by said brush pattern arrangement means. 

[0012] Moreover, said arrangement judging means arranges the brush pattern by said brush pattern arrangement 
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means preferably based on the difference of the brightness of the attention pixel of the image changed by said 
gray conversion means, and the brightness of the pixel which adjoins this attention pixel. 

[0013] Moreover, said arrangement judging means arranges the brush pattern by said brush pattern arrangement 
means preferably based on the value of the brightness x>f each- pixel of the image changed by said gray 
conversion means. 

[0014] In order to attain the above-mentioned purpose, moreover, the image-processing approach concerning 
this invention The histogram creation process which creates the histogram of monochrome multiple-value image 
memorized by the image storage means, The peak detection process which detects the peak of the brightness of 
monochrome multiple-value image memorized by said image storage means, Based on the histogram created at 
said histogram creation process, and the peak of the brightness detected at said peak detection process, the 
brightness conversion process of changing the brightness of said monochrome multiple-value image was 
established. 

[0015] Moreover, said image storage means memorizes preferably monochrome multiple-value image changed at 
said gray conversion process including the gray conversion process of changing a two-dimensional color picture 
into monochrome multiple-value image. 

[0016] Moreover, said brightness conversion process has preferably the equalization conversion process of 
performing conversion which equalizes the brightness of said monochrome multiple-value image. 
[0017] Moreover, said brightness conversion process has preferably the strength conversion process of 
performing conversion which attaches strength to the brightness of said monochrome multiple-value image. 
[0018] Moreover, said brightness conversion process has preferably the brush pattern arrangement process 
which arranges the brush pattern which imitated drawing with a pen in the binarization conversion process of 
changing said monochrome multiple-value image into binary data, the pixel of the image changed at said 
binarization conversion process, and the pixel near this pixel. 

[0019] Moreover, said brightness conversion process has preferably the brush pattern selection process which 
chooses the brush pattern arranged at said brush pattern arrangement process from two or more brush patterns 
which were able to be given. 

[0020] Moreover, it has preferably the arrangement judging process of judging whether said brightness conversion 
process arranging each element of the brush pattern given to a certain pixel on the occasion of arrangement of 
the brush pattern in said brush pattern arrangement process. 

[0021] Moreover, based on the difference of the brightness of the attention pixel of the image changed at said 
gray conversion process in said arrangement judging process, and the brightness of the pixel which adjoins this 
attention pixel, the brush pattern in said brush pattern arrangement process is arranged preferably. 
[0022] Moreover, in said arrangement judging process, the brush pattern in said brush pattern arrangement 
process is preferably arranged based on the value of the brightness of each pixel of the image changed at said 
gray conversion process. 

[0023] The computer program for realizing the image-processing approach concerning this invention, in order to 
attain the above-mentioned purpose is stored. Moreover, the storage which can be called by computer The 
histogram creation process which creates the histogram of monochrome multiple-value image memorized by the 
image storage means. The peak detection process which detects the peak of the brightness of monochrome 
multiple-value image memorized by said image storage means, Based on the histogram created at said histogram 
creation process, and the peak of the brightness detected at said peak detection process, it has the brightness 
conversion process of changing the brightness of said monochrome multiple-value image. 
[0024] 

[Embodiment of the Invention] 

(Operation gestalt 1) With reference to a drawing, the operation gestalt 1 of this invention is explained hereafter. 
[0025] Drawing 1 is the block diagram showing the outline configuration of the data processor concerning the 
operation gestalt 1 of this invention. 

[0026] The data processor concerning this operation gestalt 1 is constituted by CPU (central processing unit)1. 
ROM (read-only memory)2. RAM (random access memory)3, a keyboard 4, a mouse 5. an indicator 6, and external 
storage 7. and each [ these ] component of each other is connected by the bus line 8. In addition, a system 
program, an image processing processing program, etc. which are later mentioned depending on a system 
configuration may be stored in external storage, such as a hard disk, instead of R0M2. 

[0027] CPU1 is for example, a microprocessor gestalt, and controls actuation of each part of this equipment. 
R0M2 stores image application program 2b for directing various other processings in system program 2a and a 
list including image processing processing program 2b1 by this invention. 

[0028] When leaving the former image field three a1 for storing the former image which becomes the origin to 
process, and the former image before processing it behind. RAM3 It is constituted by histogram table 3b which is 
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needed by the processing processing by the image field three a2 for processing for storing the processed image 
of a result, and this invention, equalization translation table 3c of brightness. 3d of brightness translation tables. 
3f of other managements, work-piece fields, etc., etc. 

[0029] The former image field three a1 is a field of the* image which becomes the origin which processes it. When 
an image is read from external storage 7, it is stored here first. Although a certain processing processing etc. was 
performed, when a processing result is not needed for mind and it returns, this former image is used. Moreover, in 
performing a certain processing, based on this former image, it is processed to this and stores the image of a 
processing result in the image field three a2 for processing. Although this flow explains with this operation gestalt 
1. in the case of the specification and the mode which another processing is performed again similarly to the 
image into which it was once processed, it is processed not to the former image of the former image field three 
a1 but to the image for processing of the image field three a2 for processing where processing processing was 
already performed. In that case, it is also possible to aim at reduction of use memory, as it is not necessary to 
memorize the first image and, and the field where the former image field three a1 and the image field three a2 for 
processing are the same will be used, if conditions, like the image field for restoration does not have the need, 
either are met. 

[0030] The impression of the image of origin — if an image performs a certain processing processing when bright 
(whitish) on the whole, or in being conversely dark (blackish), will fade, or still brighter, will incline toward the 
darker one and it will be processed — may fade or break. In such a case, the processing which changes the 
brightness of the whole image so that it may become average becomes effective as carried out with this 
operation gestalt 1. In that case, histogram table 3b will be used. 

[0031] With histogram table 3b, brightness is divided into several steps of a before [ from white / black ], and it 
detects in which phase 1 pixel 1 pixel is settled about a certain image, respectively, and asks for the sum of the 
number of pixels of each phase. With the configuration of the histogram by this histogram table 3b. that image 
becomes possible [ it being bright on the whole, or seeing properties, such as being dark, quantitatively ]. In order 
to judge the property of the brightness of the image to process based on this histogram table 3b and to equalize 
the brightness of the whole image, the table created and referred to is brightness equalization translation table 
3c, 

[0032] With this operation gestalt 1 . in order to improve appearance of the image after processing further and to 
attach MERIHARI of brightness further in addition to equalization of brightness, transform processing of different 
brightness once again is performed. Therefore, what are used is 3d of brightness translation tables. 3d of 
brightness translation tables explained with this operation gestalt 1 of as bright a part as possible is still brighter, 
and as dark a part as reverse possible performs processing which attaches strength to brightness by changing 
still more darkly. 

[0033] The fields for managing other various information and data or using it as a work piece are management and 
3f of other work-piece fields. 

[0034] A keyboard 4 is for a user to perform the various directions to entries of data, such as an alphabetic 
character, a figure, and a notation, and CPU1. A mouse 5 performs various directions to CPU1 by directing the 
various information currently displayed on the drop 6. Methods, such as a trackball, a pen. or a touch panel, may 
be used instead of a mouse. An indicator 6 is constituted by LCD etc. and displays various data by control of 
GPU1. External storage 7 consists of media, such as a floppy disk, and the various data read from this external 
storage 7 by control of CPU1 are developed on RAM3 through a bus line 8. 

[0035] Under the above configuration, actuation of this operation gestalt 1 is explained with reference to the 
example of the flow chart of drawing 8 -11, the various data table configurations of drawing 2 -7, and a 
processing outline. The flow chart shown in drawing 8 shows the flow of the whole image processing processing 
by this operation gestalt 1. The flow chart shown in drawing 9 changes an input image into a gray image, and 
shows an example of the technique of creating the histogram of brightness. The flow chart shown in drawing 1010 
shows the flow of the processing for equalizing the brightness of the image changed into gray. The flow chart 
shown in drawing 1111 indicates the flow of the processing which changes an image using 3d of brightness . 
translation tables to be the brightness equalization translation table and 3c which were created. 
[0036] Drawing 2 shows the example of the structure of the image explained with this operation gestalt 1. 
[0037] "R" 1 pixel of an image indicates red to be in this drawing 2 . "G" which shows green, and "B" which 
shows blue — it consists of 1 byte (= 8 bits) a total of 3 bytes, respectively, and it is the set of R. and G and B 
and 1 pixel of a color picture is expressed. Here, R, G, and B can have the value of 0-255. respectively, and they 
become a color near white, so that it is so close to near and 0 that it is close to 255 in the primary color of red. 
green, and blue. Moreover, in the case of R=G=B=0. it becomes black, and, in the case of R=G=B=255, becomes 
white. 

[0038] And the image with such a configuration can express 16.700,000 colors which are the cubes of 256. 
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[0039] By the way, in this operation gestalt 1. although an image is first changed into gray, in order to obtain 
monochrome image from the Input image of a color, it asks here by the formula of "gray pixel value =0.3*(value of 
R) +0.6*(value of G) +0.1* (value of B)." The image changed into gray can be obtained by making the obtained 
"gray pixel" Into the value of R, G, and B after conversion to all pixels. The image 4 of drawing 26 is the example 
which carried out gray conversion of the image 3 which is a former image. As for the pixel of 0, in black and the 
pixel of 255, a gray value becomes such a whitish color in such a blackish color that it is white and close to 0 
that It is close to 255. In explanation of this operation gestalt 1 , the expression with which a blackish color Is 
referred to as "dark" and a whitish color Is referred to as "bright" Is also used. In order to simplify explanation, in 
the explanation after drawing 3 , there is also a part which explains a gray value In 24 steps of 0-23. 
[0040] Next, the example of a histogram which is different for every image in drawing 3 and drawing 4 is shown. It 
is a case with many pixels in the place near black like drawing 3 in becoming an image blackish (dark) on the 
whole, and a case with many pixels becomes an image whitish (bright) on the whole like drawing 4 in the place 
near white. 

[0041] Moreover, drawing 5 shows the example of the brightness equalization table for equalizing the brightness 
of an image from the obtained histogram. 

[0042] Next, the example of the brightness translation table used in order to attach MERIHARI of brightness to 
drawing 6 further is shown. Here, conversion by gamma conversion Is performed. As dark a place as possible, it Is 
changed more darkly and as bright a place as possible is more brightly changed so that it may understand, if this 
drawing 6 R> 6 is seen. Therefore, the image used as the candidate for conversion is changed into an image with 
MERIHARI with the large difference of brightness and darkness. ' 
[0043] Moreover, drawing 7 is drawing showing other examples of a brightness translation table, and the 
brightness of the image which becomes resulting becomes gradual here. Here, although a difference does not 
appear in overall brightness so much, it is changed into the fixed brightness of the brightness between a certain 
range however, 

[0044] Hereafter, the flow of processing is explained using drawing 2 -7 previously explained to be the flow chart 
of drawing 8 -1 1. However, Image application etc. is started and the flow of processings, such as calling the flow 
which performs various Initial processings, and an image, is omitted with the flow chart of drawing 8 . 
[0045] First, starting of image application reads image processing processing program 2b1 for processing an 
image like image application program 2b or this operation gestalt 1 from R0M2. However, if it is read when image 
processing processing Is started from Image application, it is effective in order not to use a useless field for 
image processing processing program 2b1. 

[0046] The various Information and the field which are needed for processing of an image are secured on RAM3. 
Although it may be secured at the time of starting, if it is made to secure when each is needed, since a too 
useless field will not be used for it, in case the former image data area three a1 which is needed in order to call 
an Image from external storage 7 etc., and the Image data area three a2 for processing which is needed by 
processing processing of an image perform other processings which use a memory area for others, it is effective. 
[0047] Histogram table 3b needs the number of elements of only the number of phases of brightness. With this 
operation gestalt 1. since it is 256 steps of 0-255. when the array with the number of elements of 256 is secured 
beforehand or it is needed, it secures. The number of pixels of how many pixels there are in each brightness is 
stored in each element of histogram table 3b. Brightness equalization translation table 3c and 3d of brightness 
translation tables also need the number of elements of only the number of phases of brightness like histogram 
table 3b. These translation tables consider brightness of the pixel currently observed as an input, and it is 
considering as the output into which brightness in the case of the brightness, it is changed. 

[0048] You may secure, when these fields are also secured beforehand or it is needed. However, since the value 
of a table changes with images used as an input, brightness equalization table 3c Although it must calculate 
whenever an input image (former image) changes and image processing processing is called, and it must build, 
since 3d of brightness translation tables is a thing independent of the image used as an input. If stored as a table 
which creates beforehand and fixed the value In the program, since it is not necessary to calculate for table 
construction whenever Image application is started or image processing processing is started, it is efficient. You 
may secure, when management and 3f of other work-piece fields are also beforehand secured at the time of 
application starting or they are needed. 

[0049] If an image to process with image application is called and the image processing processing in this 
operation gestalt 1 is directed with image application, the processing after step SI of the flow chart of drawing 8 
will be started. The called image data is stored in the former image data area three al at this time. At step SI, it 
carries out based on the image currently called, and the image for processing for from now on performing 
processing processing is created. However, when image application is started, an image is called and the data 
which become the origin which already processes the image called in order to display on a drop by copying to the 
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image field three a2 for processing beforehand etc. are created by the image field three a2 for processing, it is 
not necessary to perform this step. Moreover, when variable power of the original image shall be carried out like 
zooming, and creating the image for processing here, variable power of the image of a processing result may be 
carried out beforehand, for example, 

[0050] Creation of the image which performs processing processing to the image field three a2 for processing 
after this performs initial processing which performs initialization of an information, a table, etc. which are needed 
at step S2 in order to perform processing processing from now on etc. The clearance of histogram table 3b etc. 
is performed with this operation gestalt 1 . 

[0051] If preparation of processing processing is completed even at step S2, the data which become by step S4 
the origin to process will be changed into gray (step S4 -1), and processing which creates a histogram will be 
performed (step S4 -2). However, when the image used as an input is monochrome multiple-value image, the 
processing changed into gray can be omitted. 

[0052] Processing of this step S4 is explained in more detail using the flow chart of drawing 9 . In this step S4, all 
the pixels of the image of the image field three a2 for processing are processed. First, since it is what shows the 
line for processing all pixels, and the loop formation of a digit, step S4 -01, step S4 -02, step S4 -03, step S4 - 
04, step S4 -05, and step S4 -06 omit detailed explanation. Moreover, step S4 -1 1 and step S4 -21 are 
processings for the gray conversion performed to all pixels, and histogram creation. 

[0053] The pixel currently observed is changed into gray in step S4 -1 1 (however, as mentioned above, when the 
image used as an input is monochrome multiple-value image, this gray transform processing can be omitted). A 
gray value is calculated by this operation gestalt 1 by the formula of "gray pixel value =0.3*(value of R) +0.6* 
(value of G) +0.1* (value of B)." This gray pixel value will have ones from 0 to 255 of values. 0 is black and 255 is 
white, it is so dark that it is close to 0, and it is so bright that it is close to 255. What assigned the value to R. G, 
and B can see as a color after changing the original pixel into gray. In the image, the pixel which whose pixel 
which looks bright by the original image is bright gray, and looks dark will be expressed in dark gray. If this gray 
pixel value is calculated to all pixels and it substitutes for each of R, G, and B, the image changed into the gray of 
the same structure as the original image can be obtained. However, the structure shall be followed when the 
original image is monochrome multiple-value image. 

[0054] After performing gray conversion about all pixels and obtaining the gray image to the original image, you 
may ask for the histogram of the image, but with this operation gestalt 1 , in order to shorten the processing time, 
histogram table 3b is created within the same loop formation as changing into gray by step S4 -21. With a 
histogram, in asking for the thing of the brightness of the image currently used with this operation gestalt 1 , 
brightness is divided into several steps (in the case of this operation gestalt 1, they are 256 steps of 0-255). and 
it computes how many pixels are contained in each phase. Therefore, it secures beforehand and takes +one for 
the value of eye brightness (gray pixel value calculated by step S4 -1 1) watch of the pixel which is observing 
histogram table 3b which initialized all the elements to 0 at step S2. Thus, histogram table 3b can be created by 
asking for brightness about all pixels and adding up the number of pixels of the brightness. 
[0055] Next, while the example of the histogram of drawing 3 explained previously and drawing 4 is shown, it 
explains. Here, in order to simplify explanation, brightness is explained as 24 steps from 0 to 23. Moreover, the 
magnitude of an image is setting the total number of pixels to 80 like 10 pixels wide and 8 pixels long. The number 
of pixels in which the number of pixels in which the number of pixels with the brightness of 0 has the brightness 
of 1 and 1 in the example of the histogram of drawing 3 has the brightness of 4 and 22 is 0. In this histogram, 
since the number of pixels with the brightness of 3 has most [ and ] distribution that the number of pixels has 
much direction near the brightness of 0 on the whole, it turns out that it is an image dark on the whole. The 
number of pixels in which the number of pixels in which similarly the number of pixels with the brightness of 0 has 
the brightness of 0 and 22 in the example of the histogram of drawing 4 has the brightness of 1 and 23 is 1. 
Moreover, since the thing with most pixels has the brightness of 18 and the direction near the brightness of 24 
on the whole has distribution that there are many pixels. It turns out that it is an image bright on the whole. 
[0056] After processing of step S4 finishes, the image which changed the former image of the former image field 
three al into gray is made into the image field three a2 for processing, and the histogram of the brightness of the 
image is done in histogram table 3b. The image of the image field three a2 for processing may be an image which 
is dark on the whole or inclined about brightness, such as being bright, with the property of a former image, as 
explanation of step S4 described. With this operation gestalt 1, in order to minimize degradation of an image and 
to obtain the good processing result of appearance by equalizing the brightness of the image changed into gray, 
brightness is changed henceforth [ step S5 ]. 

[0057] At step S5, it carries out based on the histogram for which it asked by step S4, and asks for the 
brightness used as the parameter at the time of equalizing brightness which takes the lead after brightness 
equalization conversion. The flow chart of drawing 10 shows the flow. 
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[0058] Step S In 5-1, the rate of the number of pixels made into the core of brightness is set. To make a bright 
part and a dark part Into same extent as brightness of the image after conversion here one half What is 
necessary is just to set a rate smaller [ it is larger than one half to make it somewhat dark, and ] than one half to 
make it somewhat bright (when considering as the core of the- brightness after changing the brightness which 
amounted to two fifths of for example, the total numbers of pixels, it is 2/5). It is because more numbers into a 
part brighter than the core of the brightness after conversion than one half of the total numbers of pixels of 
pixels will be assigned if more numbers into a part darker than the core of the brightness after conversion than 
one half of the total numbers of pixels of pixels make it conversely smaller than one half if it is made larger than 
one half. Moreover, what is necessary is not to set here but for the constant Just to describe that value to the 
program beforehand, in fixing that rate with this image application. 

[0059] Step S In 5-2, 0 is set and initialized to the counter which stores the sum total of the number of pixels. 
Moreover, in step 85-3, the brightness pointer in which the brightness which totals the number of pixels is shown 
is initialized to 0. The number of pixels of each brightness is applied to the counter until the brightness for which 
it asks can be found henceforth [ step S5-4 ]. When a counter value reaches the number of pixels obtained by 
applying the rate set to the total number of pixels by step S5-1. it can ask for the brightness for which it asks 
(step S 5-5. step S5-6. step S5-7), 

[0060] The histogram of drawing 3 is made into an example and explained. First, when it assumes that a bright 
part and a dark part are made into same extent as brightness of the image after conversion and a rate is set to 
one half by step S5-1. it will ask for the brightness in which 80 / the pixel [ 2= 40th ] pixel is contained. Step S A 
counter and a brightness pointer are initialized to 0 by 5-2 and step S5-3. Step S By 5-4, the number of pixels 
with the brightness of 0 is first added to a counter. Since It Is 1 in the case of drawing 3 , the value of a counter 
is set to 1. Step S Although it has judged whether the number of pixels (in this case, 40 pixels) for which the 
value of a counter should ask was exceeded in 5-5. since it does not exceed yet, it progresses to step S5-6 and, 
in addition to [ one ] a brightness pointer, a pointer is moved to the brightness which observes a degree. The 
number of pixels which has again the brightness 1 which a brightness pointer points out In a counter by step S5- 
4 is applied. The value of a counter will be set to 5 if 4 Is added to a counter, since the number of pixels with 
brightness 1 is 4. 

[0061] Thus, since a counter will exceed 40 pixels when a brightness pointer is 5 if step S5-4, step S5-5. and 
step S5-6 are repeated, the brightness 5 of the original image is understood [ of the brightness after brightness 
equalization conversion / 1 1 (core of brightness), then ] a thing. Based on the value, equalization translation table 
3c of brightness is created at step S6. 

[0062] Equalization translation table 3c of brightness is asking for the brightness after conversion with the linear 
function simply with this operation gestalt 1 . That is. in the upper example, since even the brightness 0-5 of the 
original gray image is changed by the brightness 0-1 1 of the image after conversion, it becomes a value after the 
value which hung 11/5 on the brightness from 0 to 5 of the original gray Image, respectively changing. To the 
brightness 6-23 of the original gray image, it changes into the values from 1 2 to 23 after conversion similarly at 
linearity. The example of the brightness equalization translation table obtained as a result is drawing 5 . To 0 
[ moreover. ] which is the minimum value of the brightness after changing with a histogram the minimum value of 
the brightness the number of pixels is [ brightness ] except zero ( drawing 3 brightness 0) as how asking for 
others There is the approach of making it double with 23 which Is the maximum of the brightness after changing 
maximum ( drawing 3 20) among the brightness the number of pixels is [ brightness ] except zero, or taking the 
average of brightness and considering as the peak value of the brightness after conversion. 
[0063] Furthermore, in this operation gestalt 1, it is more dark in as dark a place as possible, and as bright a 
place as possible creates 3d of brightness translation tables at step S7, In order to change more brightly. As 3d 
of this brightness translation table, what used gamma conversion Is used with this operation gestalt 1 . Gamma 
conversion fills a formula called y=xa and 0<=x<=1 . It is a thing and, in the case of a< 1 . in the case of a> 1 , a 
locus like [ at the lower left of the graph of drawing 6 ] is drawn for a locus like the upper right part of the graph 
of drawing 6 . Although it is a locus according from the brightness 0 to the brightness of middle to gamma 
conversion of a> 1 and even the greatest brightness [ brightness / of middle ] Is made Into the brightness after 
changing the value changed by the locus by gamma conversion of a< 1 with this operation gestalt 1 . of course, in 
addition to this, the configuration of a graph can be defined as arbitration. Since it is not dependent on the image 
used as an input, 3d of brightness translation tables is beforehand created out of a program, the direction 
described as a constant to the program leads to reduction of the computation time for creating 3d of brightness 
translation tables, and 3d of this brightness translation table is efficient. 

[0064] The processing which adjusts the brightness of an image and obtains an image with more sufficient 
appearance using the gray image on the image field three a2 for processing obtained by the processing so far. 
histogram table 3b, brightness equalization translation table 3c. and 3d of brightness translation tables is 
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brightness transform processing of step S8. The flow chart of drawing 1 1 explains brightness transform 
processing of step S8. As [ this processing ] processing of step S4 of the flow chart of drawing 9 explained, in 
order to process all the pixels of the image of the image field three al for processing, step S8-01. step S8-02. 
step S8-03, step S8-04. step S8-05. and the detailed explanation of the part of the loop formation of a line and a 
digit shown by step S8-07 are omitted. 

[0065] Step S 8-11 and S8-12 are processings which perform conversion to brightness. Step S 8-11 and step 
S8-12 are processings which change the brightness of the original gray image by brightness equalization 
translation table 3c created at step S6 and step S7, and 3d of brightness translation tables, respectively. 
Brightness is once first equalized by brightness equalization translation table 3c of step S8-1 1 about all pixels. 
Although brightness may be changed by 3d of brightness translation tables of step S8-12 about all the pixels of 
the image, with this operation gestalt 1 In order to shorten the processing time, brightness transform processing 
of step S8-12 is also performed within the same loop formation as equalizing brightness by step S8-1 1. 
[0066] The image 5 and image 6 of drawing 26 are an image of the result which carried out by having divided 
processing of step S8-11 and step S8-12 in order to make a processing result intelligible, and was obtained by 
each processing. An image 5 is an image of the result of having performed brightness equalization transform 
processing of step S8-1 1 to the image 4 which changed the former image into gray. The original gray image is an 
image blackish on the whole, if a histogram is taken, it is carrying out the configuration near drawing 3 , but when 
brightness is equalized, a somewhat bright part is changed still more brightly and it is understood that overall 
brightness is bright. The image 6 of as bright a part as further possible is more bright to the image 5 with which 
brightness was equalized, and is an image of the result of having performed brightness transform processing of 
step S8-12 of changing as dark a part as reverse possible more darkly. As compared with an image 5, a bright 
part is still brighter and it turns out that the dark part is still darker. 

[0067] A series of above processings are continuously realizable with only one directions received from a user. It 
is also possible to make it a user interface which receives directions of a user in the part which can obtain the 
result that it was different by correcting, for example, changing a parameter like the creation time (step S6) of 
equalization translation table 3c of brightness, or the creation time (step S7) of 3d of brightness translation 
tables. 

[0068] Thus, gray transform processing which changes the image into monochrome multiple-value data when the 
image which it is going to edit is not monochrome multiple-value data (step S4 -1). The histogram creation 
processing which creates the histogram of an image (step S4 -2), Histogram table 3b created by histogram 
creation processing (step S4 -2). Brightness peak detection processing of a gray image in which the brightness 
considered to be the peak of brightness in a gray image is detected (step S5). Histogram table 3b and the 
brightness equalization translation table creation processing which creates the translation table which equalizes 
the brightness of a gray image from brightness peak detection processing (step S5) of a gray image (step S6). 
Brightness equalization translation table 3c obtained by brightness equalization translation table creation 
processing (step S6), The brightness translation table creation processing for creating the brightness translation 
table for it being more bright in a bright part, and changing a dark part more darkly (step S7), By the image- 
processing approach of having 3d of brightness translation tables obtained by brightness translation table 
creation processing (step S7), as shown in the example of conversion of an image 6 and an image 7, monochrome 
image with sufficient appearance can be obtained. 

[0069] (Operation gestalt 2) The image which has the appeal force more as if it drew the picture with the pen 
further taking advantage of the property of the image obtained with the above-mentioned operation gestalt 1 by 
using image processing processing in which it explained with the above-mentioned operation gestalt 1, and adding 
other processing processings to monochrome image obtained as a result can be obtained. 

[0070] The pen-and-ink drawing processing in this operation gestalt 2 is explained in detail using drawing 12 and 
drawing 13 . 

[0071] Since drawing 1 2 is almost the same as drawing 1 which is the block diagram showing the outline 
configuration of the data processor explained with the above-mentioned operation gestalt 1, only a different part 
is explained, the basis which becomes the origin processed into RAM3 — three a3 is secured as an image field 
for work pieces besides the image field three a2 for processing for storing the former image field three al for 
storing an image, and the processed image of a result. Although the image field three a3 for work pieces for 
storing one more sheet or the image beyond it further as a work piece depending on processing processing may 
be needed, a case so that the processing which must refer to again the information on the former image before 
processing of the pixel which once performed a certain processing may be included hits it so that the pen-and- 
ink drawing processing by this operation gestalt 2 may also be mentioned later. In processing by this operation 
gestalt 2, the image for work pieces for one image for processing is used as an image for work pieces. 
[0072] In the pen-and-ink drawing processing in this operation gestalt 2. binarization of the pixel which places the 
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tine it is supposed that was drawn with the pen is carried out by the error diffusion method, and it is asking for it. 
Although this approach is used for the error diffusion method with this operation gestalt 2 since there are the 
advantages — it is hard to come out of moire with high resolution with sufficient gradation nature also in various 
binarization processings — you may ask for it by other natural binarization processings. It shall be secured to 3e 
of the system configuration Fig. of drawing 12 although a work-piece field is needed in this error diffusion 
method. 

[0073] Moreover, with this operation gestalt 2, 3g of fields for brush patterns is secured. When the brush pattern 
places the value in the pixel of a certain defined pattern to two or more pixels of the near to a certain pixel 
including the pixel, an input image is a pattern set up in order to obtain the image with which effect differs as a 
result. The explanation is shown in drawing 22 . 

[0074] Although the approach that the pattern is placed to the output image is also considered after performing a 
certain count using this brush pattern 3g depending on the class of processing processing, in the case of this 
operation gestalt 2, processing which puts the pixel of the color set up beforehand on the location which laps 
with a brush pattern is performed. 

[0075] Drawing 13 is a flow chart which shows the flow of processing of this operation gestalt 2. Step S 
Binarization processing of 8-2 and brush arrangement processing of step S8-4 are processings which are to the 
base of the pen-and-ink drawing processing in this operation gestalt 2 and the other operation gestalten shown 
after it. 

[0076] Drawing 21 is a flow chart which shows the flow of the processing which arranges the brush of a pen-and- 
ink drawing to the pixel produced by binarization processing to monochrome image changed in the above- 
mentioned operation gestalt 2. 

[0077] If an image to process with image application is called and the image processing processing in this 
operation gestalt 2 is directed with image application, the processing after step SI of the flow chart of drawing 13 
will be started. The called image data is stored in the former image data area three a1 at this time. At step SI. it 
carries out based on the image currently called, and the image for processing for from now on performing 
processing processing is created. However, when image application is started and an image is called, the image 
called in order to display on a drop is copied to the image field three a2 for processing, and when the data which 
become the already processed origin are already created by the image field three a2 for processing, it is not 
necessary to perform this step. Moreover, when variable power of the original image shall be carried out like 
zooming, and creating the image for processing here, variable power of the Image of a processing result may be 
carried out beforehand, for example. 

[0078] Creation of the image which performs processing processing to the image field three a2 for processing 
after this performs Initial processing which performs initialization of an information, a table, etc. which are needed 
at step S2 in order to perform processing processing from now on etc. With this operation gestalt 2, initial 
processing called a setup of the color which histogram table 3b is clear, and also serves as a setup of the pattern 
brush data of a **** sake, a setup of the color, and a substrate of a pen-and-ink drawing in a pen-and-ink 
drawing is performed. However, a setup here is unnecessary when a setup of pattern brush data, its color, and 
the color used as the substrate of a pen-and-ink drawing etc. is beforehand defined fixed by the program. 
[0079] Termination of initial processing of step S2 creates the image field three a3 for work pieces used as a 
work piece at step S3. In image processing processing of this operation gestalt 2, the image of a processing 
result is generated by this image field three a3 for work pieces. Although the detail of processing is explained 
henceforth, it asks for the pixel which arranges a brush based on the image field three a2 for processing, and 
since brush pattern 3g will be arranged to the pixel to which it corresponds on the image field three a3 for work 
pieces, at step S3, an image data area with the same DS of the same size (the number of horizontal pixels, the 
number of vertical pixels) as the image field three a2 for processing is created. Moreover, in order to overwrite 
brush pattern 3g to this image field three a3 for work pieces, the image field three a3 for work pieces is 
beforehand smeared away by the color of the substrate set up by the initial processing S2. Internally, when the 
color of a substrate is made into white, the data (R= 255, G= 255. B= 255) showing a color called white will be 
written in the whole image field for work pieces. 

[0080] At step S7, transform processing of brightness performed with the above-mentioned operation gestalt 1 is 
performed from step S4. Since the contents of processing are the same as the above-mentioned operation 
gestalt 1. explanation is omitted. 

[0081] When processing to creation processing of 3d of brightness translation tables is completed at step S7, the 
image which changed the former image into gray is stored in the image field three a2 for processing. The flow of 
step S8 is explained using the flow chart of drawing 21 . Step S About 8-01, step S8-02. step S8-03. step S8-04. 
step S8-05, and step S8-08, it is a loop formation about all pixels, and since it is the same as the above- 
mentioned operation gestalt 1, explanation is omitted. Moreover, since it is step S8-1 1 and the same contents as 
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the above-mentioned operation gestalt 1 explained step S8-1 2, explanation is omitted. Step S Although 8-06 
shows the brush judging and arrangement processing which are performed with the operation gestalt of others 
including this operation gestalt 2. the contents differ for every operation gestalt. 

[0082] Step S In 8-21, in order to judge whether it is the pixeKo which the pixel currently observed arranges 
brush pattern 3g, the value is calculated by the error diffusion method. Since an error diffusion method is an 
approach generally used, explanation is omitted. In an error diffusion method, since the whole image is convertible 
for white or a binary black image by placing a black (in the case of white and a black binary) value there if the 
value calculated by count exceeds a threshold, if it is the pixel which should place black, it is that it is at this 
operation gestalt 2 about the approach of arranging brush pattern 3g. Step S8-22 performs the judgment. 
[0083] If a value is larger than a threshold as stated here, brush pattern 3g will be arranged to the image field 
three a3 for work pieces by a brush pattern judging and arrangement processing of step S8-06. This operation 
gestalt 2 is performing brush pattern arrangement processing of step S8-4 which are fundamental processing in 
which brush pattern 3g given to the attention pixel is arranged in a form as it is in a brush judging and 
arrangement processing of step S8-06. Step S brush pattern arrangement processing of 8-4 On the image (here 
image field three a3 for work pieces) which outputs the processing result of an image as drawing 22 explains The 
core of a brush pattern is doubled and the pixel currently observed in the image (here image field three a2 for 
processing) which becomes origin is overwritten (when the color of the brush pattern set up by initial processing 
of step S2 is black, the value of 0 which shows black is written in the pixel). Termination of this processing 
performs step S8-07 which are a part of count of an error diffusion method. Under the present circumstances, 
the part protruded from an image is disregarded and places a brush to all the pixels generated in error diffusion 
so that it may understand, if (3) of drawing 22 and (4) are seen. 

[0084] If the above processing is performed about all pixels, the image which had the effectiveness which was 
drawn with the pen in the image field three a3 for work pieces will be created. Here, in the case of the 
specification which returns a processing result to fields other than image field 3a3 for work pieces, the contents 
of the image field three a3 for work pieces are copied to the field to the process of the origin which called this 
image processing processing (step S9). 

[0085] Thus, effectiveness which was drawn on the image with the pen can be given by performing the above 
processings to all the pixels of an image. 

[0086] (Operation gestalt 3) The brush pattern stated with the operation gestalt 2 can also classify which pattern 
is used by the degree of the brightness of a pixel by preparing two or more kinds. It is the flow chart of drawing 
14 which showed the flow of the processing. With this operation gestalt 3, the brush pattern 1 as beforehand 
shown in drawing 25 R> 5 is prepared. Since a different part from the operation gestalt 2 in the flow of processing 
is only having added brush pattern selection processing of step 88-3, only the part about it is explained. It is the 
part of step S8-06 in step S8 shown with the flow chart of drawing 21 that this processing is actually performed. 
[0087] Like the operation gestalt 2, when the pixel currently observed is a pixel which should arrange a brush, 
brush pattern selection processing of step S8-3 is performed. Step S In brush pattern selection processing of 8- 
3. when black - white are divided into 0-255 steps as the brightness of the original gray image (business enclosed 
with here image three a2) of the pixel currently observed is investigated and it is shown in drawing 25 , 
appearance becomes [ the image obtained as a result ] good more by changing brush pattern 3g arranged to each 
pixel with the brightness. 

[0088] And if the brightness is 0-50 (dark), it is 51-200 about Brush A and it is 201-255 (bright) about Brush B. 
Brush C will be adopted, and it draws on the image for an output (here image field three a3 for work pieces) like 
the brush pattern arrangement processing of step S8-4 in the operation gestalt 2. By performing such processing 
to all the pixels of an image, as a dark part is a thick pen or being drawn forcibly, a bright part can be shown as 
the pitch of a pen was drawn short, and a result which copied the pen-and-ink drawing more can be obtained. 
[0089] Moreover, a different style of painting can be produced by giving change, such as changing the include 
angle of the pattern of a brush. If the brush pattern of drawing 26 as shown in (2) Is prepared as brush pattern 3g 
and one of patterns is adopted by a certain predetermined count approach, a result which was drawn with the 
pen from various directions can also be obtained. As the count approach, various approaches, such as brightness 
of the pixel of the original image, and the number of counts, a random number which arrange a brush, can be 
considered. 

[0090] If it becomes mod(brightness of pixel) (3) =0 about these brushes, it will become one about the brush 
pattern 1 of (2) and it will become two about the brush pattern 2, the brush pattern 3 can be used, or it can 
determine which pattern is used by generating a random number, or can be used for the pixel generated in 
binarization in order of the brush patterns 1. 2, and 3 in order. 

[0091] (Operation gestalt 4) In the processing explained with the operation gestalten 2 and 3. the value (color) by 
brush pattern 3g will be put on the pixel near (the breadth of a brush pattern / 2), and (the dip of a brush 
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pattern / 2) to every pixel which places a brush. Therefore, since a pixel will be put also on the boundary part 
when a pixel with the acute difference of light and darkness adjoins each other in the original image or it is in 
near, the difference of the light and darkness which can also be said to be the profile may fade. For example, it is 
possible that a person and the border line for a background become unclear. 

[0092] This operation gestalt 4 explains the approach for solving such a problem. The brush arrangement location 
judging processing (1) of step S8-5 shown with the flow chart of drawing 1 5 hits it However, actual processing is 
performed when drawing brush pattern 3g on an output image by step S8-4, but in order to make processing 
intelligible, was divided as step S8~4 and step S8-5, and is described. This processing is performed in step S8-06 
of the flow chart of drawing 21 ' in fact. 

[0093] Explanation of processing of this operation gestalt 4 is performed by drawing 23 . 

[0094] When step S8-21 of the flow chart of drawing 21 and step S8-22 judge that an attention pixel is a pixel 
which arranges brush pattern 3g, the brightness of the attention pixel in the former image (here image of the 
image field three a2 for processing) by which gray conversion was carried out is acquired. In the case of the 
example of drawing 23 of this operation gestalt 4. it is "0." Next, the brightness of the pixel of the former image 
by which gray conversion was carried out to which the location of a pixel on which a brush pattern 3g [ to 
arrange ] color is put corresponds is acquired. In the example of drawing 23 , the pixel which drew the slash hits 
it. The difference of the value of attention pixels and those brightness is searched for, respectively, and when it 
is larger than the value (it sets up at the initial processing step S2, is specified fixed by the program, or specified 
by actuation of a user) defined beforehand (the difference of brightness is acute), it is made not to place the 
color. 

[0095] In the example shown in drawing 23 , the value of the color of the former image of the pixel currently 
observed is "0", and the value of the brightness of the former image of reasonable the upper right that is brush 
pattern 3g. and the location equivalent to the lower left of immediately is "23." The result of having placed brush 
pattern 3g to the attention pixel becomes as shown in (4) of drawing 23 without arranging these two pixels on an 
output image since the difference of "0" and "23" is 23 and it is larger than 12 if assignment "a color is not 
placed with [ the difference of brightness ] 12 [ or more ]" has been carried out here. Moreover, the value of the 
brightness of an image is "10" also as that of a location which hits reasonable the lower left of a brush pattern, 
the difference of the value of brightness with the pixel currently observed is 10, and since it is smaller than 12. 
the pixel will be arranged on an output image. The brightness of the former image of a location which hits 
immediately the lower left of an attention pixel is "0", the difference of brightness with the pixel currently 
observed is 0 (it is the same as the brightness of the pixel currently observed), and since it is smaller than 12. 
the pixel is also arranged on an output image. 

[0096] By performing such processing to all the pixels of an image, a part like a border line with the acute 
difference of brightness can remain as it is. and can obtain the processing result of the pen-and-ink drawing style 
of having left the property of a former image, rather than the operation gestalt 2. The example of the image which 
performed this processing is the image 8 of drawing 26 . 

[0097] (Operation gestalt 5) Although brush pattern 3g is arranged to the pixel produced by binarizatlon 
processing in the pen-and-ink drawing processing explained with the operation gestalten 2-4. an approach which 
is explained with this operation gestalt 5 is effective to make a bright (close to white) part brighter. Like [ this 
operation gestalt 5 ] the operation gestalten 2-4 explained until now, since only processings of step S16 shown in 
step S8 (flow chart of drawing 21 ) differ, only the processing is explained. It is the flow chart of drawing 16 which 
shows the flow of this whole. Brush arrangement location judging processing (2) of the flow chart of drawing 16 of 
step S8-6 is a means to explain with this operation gestalt 5. Although it judges whether a brush is arranged to 
the pixel currently observed by this brush arrangement location judging processing (2) of step S8-6, only when 
judged with "it arranging" here, it progresses to brush pattern arrangement processing of step S8-4. When judged 
with "It does not arrange", an attention pixel is moved to the following pixel. 

[0098] Step S Drawing 24 explains brush arrangement location judging processing (2) of 8-6. The value of 
brightness is set to 0 (black)-23 (white) in the example of drawing 24 . The value of the brightness of the former 
image (here image of the image field three a2 for processing) with which gray conversion of the pixel currently 
observed was carried out this processing it was set beforehand (it sets up at the initial processing step S2, or is 
specified fixed by the program — ) Or brush pattern 3g is put only on 1 pixel of 2 (or more than it) pixel of the 
pixel which fulfills the condition in beyond the value (the example of drawing 25 1 8) (bright) specified by actuation 
of a user and which was generated by binarization. What is necessary is to add 1 , whenever there is a pixel which 
fulfills the above-mentioned conditions, and just to place brush pattern 3g, when exceeding until the method of 
placing brush pattern 3g prepares one counter only for 1 pixel of 2 (or more than it) pixel about the pixel which 
fulfills the above-mentioned conditions and it exceeds 2 (or more than it). 

[0099] All the brightness of the former image of the pixel which places a brush in this range in (1) is 20. and 
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supposing it does not put a brush on one of 2 pixels in the case of a pixel with 18 or more brightness, the pixel 
which actually places a brush will become as shown in (2). so that it may understand, if this drawing 24 is seen. 
And if a brush is put on these pixels, as shown in (3), a bright result will be obtained rather than it does not 
perform this judgment. ' • 

[0100] By performing such processing to all the pixels of an image, a bright part can obtain the processing result 
of the pen-and-ink drawing style expressed more brightly. 

[0101] (Operation gestalt 6) Each processing explained with the operation gestalten 3-5 can produce a still more 
effective result by combining and using it. 

[0102] Brush arrangement location judging processing of step S8-5 in which it explained with the operation 
gestalt 4 in addition to the primitive operation of pen-and-ink drawing processing processing explained with the 
operation gestalt 2 (1), Brush arrangement location judging processing (2) of step S8-6 in which it explained with 
the operation gestalt 5 can be combined (flow chart of drawing 1 7 ), and the effectiveness that the property 
remains, a bright part is brighter and the intense part of the difference of brightness is expressed can be acquired 

[0103] Brush pattern selection processing of step S8-3 in which it explained with the operation gestalt 3 in 
addition to the primitive operation of pen-and-ink drawing processing processing explained with the operation 
gestalt 2, (Operation gestalt 7) The effectiveness of the pen-and-ink drawing style which combined brush 
arrangement location judging processing (2) of step S8-6 in which it explained with the operation gestalt 5 (flow 
chart of drawing 18 ), and had strength by and a bright part can acquire the effectiveness of being 

expressed more brightly. 

[0104] Brush pattern selection processing of step S8-3 in which it explained with the operation gestalt 3 in 
addition to the primitive operation of pen-and-ink drawing processing processing explained with the operation 
gestalt 2. (Operation gestalt 8) Brush arrangement location judging processing (1) of step S8-6 in which it 
explained with the operation gestalt 4 can be combined (flow chart of drawing 19 ), and the effectiveness that the 
property remains, a bright part is brighter and the intense part of the difference of brightness is expressed can be 
acquired by 

[0105] Brush pattern selection processing of step S8-3 in which it explained with the operation gestalt 3 in 
addition to the primitive operation of pen-and-ink drawing processing processing explained with the operation 
gestalt 2, (Operation gestalt 9) Brush arrangement location judging processing (1) of step S8-6 in which it 
explained with the operation gestalt 4, and brush arrangement location judging processing (2) of step S8-6 in 
which it explained with the operation gestalt 5 are combined (flow chart of drawing 2020 ). By ****** The 
effectiveness that the property remains, a bright part is brighter and the intense parts of the effectiveness with 
strength of the pen-and-ink drawing style and the difference of brightness are expressed can be acquired. 
[0106] (Operation gestalt 10) With each above-mentioned operation gestalt, using gamma conversion as 3d of 
brightness translation tables, the bright part was more bright and the dark part explained how to change more 
darkly, however, as shown in drawing 7 R> 7, when a translation table changes brightness gradually, the place of 
the brightness of a certain range is changed into fixed brightness (posterization) — it can also create like. In the 
example of drawing 7 , when brightness is made into 24 steps of 0 to 23. all the pixels to the brightness 3-8 of 
the original image are changed into the brightness of 3, and all the pixels to the brightness 14-20 of the original 
image are changed into the brightness of 15. The image 7 of drawing 26 R> 6 is this example. As brightness was 
distinguished with the contour line, it turns out that it is divided into several steps. Thus, the effectiveness of the 
illustration style can be acquired by setting 3d of brightness translation tables as several steps. 
[0107] In addition, even when gamma conversion is used for 3d of brightness translation tables of each above- 
mentioned operation gestalt, various results — depending on the value of a gamma value, a difference does not 
appear in brightness and darkness greatly, and a difference seldom comes out — are obtained. 
[0108] Finally, each image of drawing 26 is explained collectively. 

[0109] First, an image 1 is an image which performed pen-and-ink drawing processing using brush arrangement 
location judging processing (1) to the image which changed the former image of an image 3 into gray, and was 
brightly changed on the whole by gamma conversion of gamma <1. 

[01 10] It will be changed into the image which deteriorated very much in this way. when not using peak brightness 
detection processing of a gray image, equalization translation table creation processing of brightness, brightness 
translation table creation processing, brightness transform processing, a histogram table, a brightness 
equalization translation table, and a brightness translation table as this invention explains. 
[01 1 1] Next, an image 2 is an image which performed processing by this invention to the former image of an 
image 3. This example is based on the operation gestalt 4. Even if it compares with an image 1, it turns out that 
the property of a former image is processed into the pen-and-ink drawing tone beautifully [ it is good and ] with 
remnants. 
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[01 1 2] Next, an image 3 is a former image before performing processing processing to images 1 and 2, and 4-8. 
[0113] Next, an image 4 is the example of the image (step S4 -1) changed into gray to the former image 3. 
[0114] Next, an image 5 is the example of the image which equalized brightness to the image 4 (step S 8-11). 
[01 15] Next, an image 6 is the example of the image (step S B^W which changed brightness to the image 5 
according to the brightness translation table using gamma conversion. 

[01 16] Next, an image 7 is the example of the image (step S 8-12) which changed brightness to the image 5 
according to the brightness translation table 2 which changes brightness gradually. 

[01 17] Finally, an image 8 is the example of the image processed into the pen-and-ink drawing tone to the image 

7 using brush arrangement location Judging processing (1). 

[0118] 

[Effect of the Invention] The ** which is not dependent on the brightness of an input image etc. according to this 
invention as explained above. Since an image can be advertized more or power of expression can be increased, 
expressing the light and darkness of a color picture or monochrome multiple-value image with sufficient 
appearance, or giving the processing result of the pen-and-ink drawing style etc. Even if it is the general user 
who seldom has knowledge with him, such as an image, and the way of treating, a color, an image processing can 
be performed easily and also the effectiveness that it can have familiarity by the image processing can be 
acquired 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the data processor concerning the 
operation gestalt 1 of this invention, 

[Drawing 2] It is drawing showing the example of a configuration of the color picture data treated with this 
operation gestalt 1. 

[Drawing 3] It is drawing showing the example of the histogram treated with this operation gestalt 1. 
[Drawing 4] It is drawing showing the example of the histogram treated with this operation gestalt 1. 
[Drawing 5] It is drawing showing the example of the equalization translation table of the brightness treated with 
this operation gestalt 1 . 

[Drawing 6] It is drawing showing the example of the brightness translation table treated with this operation 
gestalt 1. . 

[Drawing 7] It is drawing showing the example of the brightness translation table treated with this operation 
gestalt 1. 

[Drawing 8] It is a flow chart for explaining actuation of this operation gestalt 1. 
[Drawing 9] It is a flow chart for explaining actuation of this operation gestalt 1. 
[Drawing 10] It is a flow chart for explaining actuation of this operation gestalt 1. 
[Drawing 1 1] It is a flow chart for explaining actuation of this operation gestalt 1. 

[Drawing 12] It is the block diagram showing the outline configuration of the data processor concerning the 
operation gestalt of others of this invention. 

[Drawing 13] It is a flow chart for explaining actuation of the operation gestalt 2 of this invention. 

[Drawing 14] It is a flow chart for explaining actuation of the operation gestalt 3 of this invention. 

[Drawing 15] It is a flow chart for explaining actuation of the operation gestalt 4 of this invention. 

[Drawing 16] It is a flow chart for explaining actuation of the operation gestalt 5 of this invention. 

[Drawing 17] It is a flow chart for explaining actuation of the operation gestalt 6 of this invention. 

[Drawing 18] It is a flow chart for explaining actuation of the operation gestalt 7 of this invention. 

[Drawing 19] It is a flow chart for explaining actuation of the operation gestalt 8 of this invention. 

[Drawing 20] It is a flow chart for explaining actuation of the operation gestalt 9 of this invention. 

[Drawing 21] It is a flow chart for explaining actuation of the operation gestalt 10 of this invention. 

[Drawing 22] It is drawing for explaining arrangement of the brush treated with the operation gestalt of others of 

this invention. 

[Drawing 23] It is drawing for explaining the arrangement location judging of the brush treated with the operation 
gestalt of others of this invention. 

[Drawing 24] It is drawing for explaining the arrangement location judging of the brush treated with the operation 
gestalt of others of this Invention. 

[Drawing 25] It is drawing for explaining the class of brush pattern treated with the operation gestalt of others of 
this invention. 

[Drawing 26] It is drawing having shown collectively the image processed with each operation gestalt of this 
invention. 

[Description of Notations] 

1 CPU 

2 ROM 

3 RAM 

4 Keyboard 

5 Mouse 

6 Drop 
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7 External Storage 

8 Bus Line 

[Translation done.] 
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[0040] ^IZ, 03. 04IC. OS«!:r<!:l=aJS:-S»t 
;^ h':?'^A<D^|J^-ro :^«:MI-molSL^ (Btt^) 11^ 
|Z/d:-5<DI*. 0 3(7).^:■5IC|||Cjfit^fi)flCl^^A<^t^ii^ 
T'fcy. :^tt:MlcaoiSt> (eSSL^) iS^lC'Jf-S 

©I*. 04 0*3 lcSlcifilxRlrlcl}tRA<^LMft^T'fe 

-So 

[0 04 1] ^fc. 0 51*. #t>*tfctX hy5AA> 
[0 0 4 2] JjftlZ. 0 6IC. $:t>ICB^^5F(D;>< 'J/x'J^ 

«• 1+ «) ic{S6ffl r ^ -5 $ S^T^- ;kd«ij ^ . 
CC-ei*. #>V^«l=J:^^»$ffr5rL^-5. ca>0 
6^m*tl*t:>A^^*3lc. '>L-etBgL^i:C5l*. .fey 
Bt<^fe^ix. '>L-C-tBJ4L^.!:C?)l*. J:yiB 

S<^g4*4x-5. LfcA<oT. SESl^tili: ^C-SB^tl*. 

[0 0 4 3] 0 71*. m^t'^^^—y)i'<j>m<D 
mt:^rmx'&^}. zzxit. ^mtu^mma^BM^^ 

A<IS|lgfl<H=^C-5. CCT-I*. ±(*a<I«:W-5$l=l*-5-*LK 
[0044] iilT. 08-1 1 <7)-7a— ^V— ht. 5t 

esttiflLf=02~7SfflLxT. ffisrosstL^siwrs, 

fflsaj^p— I*. 08<o:7Q— ^v— h-ei**BS-r«>o 
[0 0 4 5] *-r. li«iT:^yy— >a>*<filft**v-5 

ROM2*^P,li«7'-^y >3 >:^P'^5A2 b 
•¥>:*:Sligfl$® 1 fl) J: -5 icli^^ ijDX-T 4fc*(Dli«telX 
«13i::^P^f^A2 b 1 A<S6^as$*l.-6. f=f£L. 
Xffl3l::fp^f7A2 b II*. lilfeT:^'J^— va>A^'b 
®®»DXS!VSA<EiS * tlfc B#ICg?i^ tfS $ *l i. <fe 5 iCf *t 
I*. Sllk^f«|ia$fi64^^j:L^fci6lc?aS6<JT'ife^„ 

[0 0 4 6] mma>i]ai.izi!ywtt^i>^mmm'^i$i 

I*. RAM3±ICJt«$*lSo lI«i&>1-g»SElt^S7<f 
i:A^t>fl¥i;ai-rfctolCig5>lli:)Ef^7cli<l!^— Si^Sl^S a 
1-V;>. li»<0iPXiiQS-C-!J>Si:^Ci»*DXfflli<|!7^— ^iffl 
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183 a 21*. eiS^ICStSLTtfil^A^ -t^K-Tttji^iSS. 

mtu-o tzm^-ct&^-ri>^ o izrtiit. "pit y muxu 

[0 0 4 7] h</"^AT— :?;U3 bl*. M^S^FO)® 
~2 5 50)2 5 6iapgT-&i>fctf), 2 5 6(D®mS!($^ 

[0 0 4 8] C*l,C,(7>fii«*. fef>*^i:«)lt«UTfc'< 
o r iiF«JiPX«!iS*<i9li*ifc y -r -5 JSicti-Sc U T«l^ 

tc y , ^tciiumaxfiisA^eiij^Ftifc y -r ^sic^^— 
€>o -toteroes • '7-^7fiJgE3 ft, T3^yy— >3 

[0 0 4 9] il#T::^'J'y— va >-c*DXLfcL^iii^^ 

^i^ixtBLfc^^T*. an^sicas^Lfcy-r-sfctoicp? 

ifl- J: y , ^•K:\zm:L-th7ttUh^—'^ A<*axfflli^ 

'JfJi^ici*. c:;i-e*axffliS«!*ftfifc-r-5ii^icfef,A^ 
[0 0 5 0] j!iaXffilI«gtfSi«3 a 2icctt«N&j!iax«&s 



[00 5 1] XT-'Vli^S 2*T-T-ftnXS!iS<73jeiiA<S3 

;^7">v:'s 4T?, Anx-r-STct'S-ST— 
[0 0 5 2] CajX-f^'V^S 4(7)fllS$, ia9a>7P— 

s 4-ei*. DDXffliii^Mias a zaimm.(ri-t^x(r>mn 

(-■^l^TfflS^ff^f •5. St*, 7.=rv^SA-Q^ ^ X 
T^«y:^S4-0 2. X^*v:^S4-0 3. Xt^>V^S4 
-04. X7"-v:^S 4-0 5. t5J;l/XT^-V^S 4-0 

61*. ■r'<■ca)Iii^(-oL^r5^ls^^f^c5fc^^>(7)^f*5J: 
X5"«v::^s 4 - 1 i , x.Tr-y:^s 4-2 i 

[0 0 5 3] X7"-y:^"S4-1 1-ei*, iiiLTl^-SM 

•t?l*. r^fu— iiI3Rfii=o. 3* (Ra>fiS) +o. 6* 
(GCDiS) +0. 1 * (BOM) J (DS-e^to-So CG> 
yu— iS^ilttOA^b 2 5 5*-^?<7)^,^■r*^.J!)''<D^ii^fl^O 
Ctlc/j:^, OA<l&, 2 5 5A<eT'fcy. 0lCiaL>l5if 
Bi<, 2 5 5(CiftlN|St*eB*t^„ -E-(Dfit$R. G. BIC 

IB-S<M^rt^Sii^ml*l3'5t^■9■^— -c, Bg<M^Ti^ 

li^icS^LTcroyu— il^(it^f+S:L. Rs G. BO 
-?-*r^;h.lrttA-r^i:. TcCDiHt.!: [li:fflitO. -^^U- 

[0 0 5 4] ■r'<r<7)®«lc-^^^-c•^''^— SSi^ft'Jfo 
T7c(7)iiit6lc^*-r-Syu— -tOSflSO 

SB#^1^Si^-r^fctf)l~, X^-vr^S 4-2 1 T-yU- 

ics»-r-5a)tm:;b-:/rt-etx v'y=jL.n—-}i\,z 

b<J>f^fiE^ff^f3. tXh^^Atl*, *Sia5}&S8 1 T- 
S^F^SillSPg (*II!E)K® 1 <D^^liO~2 5 50)2 5 

L. x-T--v:>'s 2-c-r'<r(7)®s* oictoffl<bLfctx 
h^f^A^— :?;U3 b(D, ag Lrt>i)iii^cDB^s$ 
(X7^'y:^S4-i TC^tofcyu-SimiS) SBOfil 
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[0055] 5t8IJieBLfc0 3fc,ki;El4rotx 

^mm\z-ri>tztbiz^ ?BS$^o*^f>2 3*t?<7)2 4k 

«l Oism. ^8ii^^i:l,^o J:-5i::, Ummmt:aot 
LTL>*, 03a)t;?. h<^7A(Dfl»j-ei*. o<ow^»$^ 

^^ois^iai* 1 . i a)B^^$^^oismiaii4, 2 2(7) 
efl^^^^oli^iaiiOT-fc-So ccTjt;^ Ky^AT* 

li, 3<D?Bs*$^oii^iaA<at^<. ^tz. 

(C O (DM -5 * (cifttN*A<iiI^»A<* L^i: 5 iJ-fli * }# -3 

•So l^flllC. 0 4(DtX hy^A(D0iJr'tt, 008^-5$ 

^^Josm^iio. ^2<Dmi>$^:n■:>mmmt^ . 2 

3<Dia.5$*j#oii*S!ti*i -c&y, ^fciFsajb^st. 

[0 0 5 6] X7"->:^S 4<©«!lS*<JS*p-5t. ttlXfflM 
<t«lgE3 a 21-1*, 7im^mi$i3 a 1 <D7ciS^*-9"U— 
IZ^ikLtzmm^ihUi. *fctX h<f5A7^-3^;U3 b 
■e<Dli«(0M-5$(DtX hy5AA<tU3lE±A<*. 
*nXfflli^?iJgE3 a 2(©iS^I*, X-T->:^S 4(DUiB^T? 

^tzitm^i^ua. m^t^tzmcxt^m-^tzmmx'^^ 

«(»Bj^$$5pi$)^t-r'5Ci:lcj:y, Iii^(D^1b^S/h 

isi-iifto. Me*^(Da^,^^lDx$sm^^#•5fcir)l-. 
[0 0 5 7] ;^-x v^s 5-CI4. x-T-y^s 4-e*tof= 

tX h^/^A^7c(CLT, B^^$$2jij«,^t-^^[^0),<^ 

pt— s«i:^c^, B^4$ ^^mmmmz^,b t <c ^ bj ^ $ 

$^*i-6o -tCDSiE+t^, Sll 0(D7P— KT'^ 

[0 0 5 8] X^-v":?'S 5- 1 T'l*. ?B-5$(Dt^<L>i-r 
^li^il[(DfiJ#^-tr-v h-r^o ccT-> ^«m(Diii«(7) 

L^S^ICl4l/2$, '>LBt< LfcL^«#lCl*1 /2 J: 

y4,:*:f?<. '>LW-5< LfcLMi^ic(ii/2<fcyt/h 

$<i9^$-b-> h•r*ll^fic^ (^n^ii, iKisma(D2/ 

5 IC ii L fc t C ?>(©!« S *3g«Si(DIB * * (Z)(t>»i> t -r 
Sii#tt2/5) . 1/2J:y t*#<-r*t, 3E«« 
(DWS 3F(D4"i><J: y =fcBiL>S|}»(C^il^ia(7) 1 / 2 ,J: y 

t^i^«n<Diiim*<. j£i-i /2 j:yt'h$ <-r.6t. ^ 
«^(DiB4$(D4"D«fe y t?B*L^gp»ic«8®siaa) 1 / 
2j:y t#i%a(Dis^*<iijyaTe>*t**^e>-cfe«>o * 



<D^l$sa-e8^i£Lr^sltl^fiL^„ 

[0 0 5 9] Xt^-v-^S 5-2T?l*. iii^a(D^ti-^ <S 

•v:?s 5-3T-ii, li^a$^ttLrL^<la^$$s^-r 

W^^TK-r^^^OlctOlWib-r-So X5^-y^S5-4ia 

*'t7>■S'(c^D^rL^<. 3i?tf).SB^^$ii, ^M^ai^x 

*<-e#-5 (X^-y^S5-5, X-T-y:^S 5-6, Xt^ 

>v::<'s 5-7) „ 

[0060] E13(DtX hy^A^^JlCLTUiefl-r'&. 

fflJ^^I^C^fgiz-r^tiSSL. x^->::fs 5- 1 -ci"! 
1 /2 ir-r-Si:, 8 0/2 = 4 01imB(Diii«A<# 
^*«)-SCi:IC)JcSo X^-v:>'S5-2. 
XT :::^s 5 - 3 -e* '5 t IH-S * tK-o^i $ o icto 

aa^bf^o X5^'y:^S 5-4r-, 0(75?a^$^ 

^oism<oa^*':7>^»i-*o^-5o 0 3(0*^1*1 7? 
It. i3't?>^<j>mii<nttb^-<tmm». (c(Z)«^(*4o 

t^(7)-C% X^-y:/S 5-6lcii^, K-S^TK-f >^«(C1 

x^'v::'s 5-4-c% *';7>^«icia^$7H-i'>'S'(7)ti-r 
B^^$ 1 ^ifou^a^iD^^o B^i,$ 1 ^jt-Dsma 
(*4r'&^(D-e4^*'t7>^«icjn^-S>i:, *':7>^'(Dfil 

[006 1] ;i(DJ:-5lcLTX^ y:^S 5-4, Xt'-v 
::fS5-5, XT^-y:/S 5-6*1^ yjl-rt, B^-5$;K 
'f >5»A<5(©^»c*'l7>^i3!i<4 OSim^M^-i>CiA> 
f>, 7c<DiS«(DiB*$5$, ?B«*¥l^^bl&««(7)IHS 
^(Dll (B^4^(D4'/0) i:■r^^(^at^Ci:A<^A^§, 
•^^(Dfil^TclC, X5^-v7^S6r-, B^^^F(DSFl$)jb^g|^ 

— :?;u3 c 

[0O6 2] ^^^^(D^J^^b^MI-r— :^;u3 cli, 

jgj^ffii -ei*, mm\zmm^v^m'^<DB^^^^^tb 

Tl^-So ■r'Jf*:'*., ±(Dt?)-C?, TcCD^U— iiI«(7)IB^$ 
0^f)5*r'$, ^^^(7)M^(DM'5*0*^C> 1 1 
lc3g»-r^(DT-&i»A^t., 7C(7>^/U— p«><D0A^t>5* 

v(OBM^t^iz^ti'em ^ y 5 ^mi-rtzmi}<^^^<nm 

tU^o 7c(7>yu— iii«(0eBS^F6A^e,2 3^-Ct, 1^ 

mztiwi^a) 1 2A^^> 2 3*i?<Dfitic«sieicsgife-r*. 
^•(»iesf# c.*ifc?a S * ¥«3<bSEgiT— :f ;k7)«ija<e s 

T'fe-S. *fc<te(7)**i:^t LT, tXh^^AT'Sma 
*<01il5l'T-&^eHS$<D5^(DS'MS (0 3-ei*l8^>$ 

o) $ssi%o}qQi>$(DS/h{ii-c$>'&oi=, mmm<o 

ia*fCfc^B^-5$(D5%S*ffl (03-ei42O) ^^«4 
S(D?S-5$(Da:*;filT?fe-5 2 3 J: 5 IC Lfc 

y, ^■S$(D¥l^$ior^«i^(OI34$(Z)t°— J/fili: 
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L fc y -r -5 ifa):^ 5i & 4 . 

[0 0 6 3] *C>IC. *||JEff$® 1 t?!*. 'J^L-C'tBiL^ 

i)„ ii>-7^mtlt. y = xa. O^ X ^ 1 i:l^5Jt^ 
i^<D^5UWim'&. a>^<Dm■^\tm6<D<f=yy(!>&T 

*^»-r-:?iU3 d*:fp<f^A<DM--cf*figU, :^a^ 
[0 0 6 4] cd^-eroffliSTjf^&tifc. anxffliiF^^ 

m3 a Z±<D<fly—mW. tX A-r— ■^;U3 b , 

IS4$¥*^<b^^^-^;u3 c. is^$^giT^-:?;u3 

d^fflL^T, iii«©IB'5$*SafiL. J:yaR*jia)at^ 

•So x-T--y:::''s 8<DBj.s$^gl5!iS$. Si ia)-7P— 
^•V— HT'lttB^-r*. C(DfiiS*>. |219 0):7P— ^A'— 
^fr^f3yrto, X^'>y3^S 8-0 1 , X7''y:?S8-0 
2, X^' VT^S 8-0 3. Xt^'VZ^S 8-0 4. X^-y 
^S8-05, X-r'V^S8-0 7-e5tLTL^-Sff -ffi 

[0 0 6 5] 8-1 1. S8— 1 2 1*, Bfii) 

tEizjctn>M^'S:fTti:59!kmX'&i>, Xi^'v:^S8-1 
1, X-f-«y:^S 8- 1 2li-t*l,-?*l, X-T-':/^S6, X 

5'-v:>'s 7-r?f^j5E$*tfcBji,$2jrj^^t^j^^_:?;u3 c 

i:B^^,$^giT=— :?;U3 d(cj:-3r, 7t<D<f ly—MiSiO) 

oL^T. *-rxT-y:^s8-i -KD^itiw^mmnkT- 

r<Dil^lc■^t^r, X7^-y:^s8-i 2<r>B^^^m^'r 
-:?;U3 dlcJ:oTIB-5*$^«LTtat^7!»<, :*:SI8S 
j^fiSi-ei*. fflS^lBj^SJgf -Sfctoi^, x^-y:^s8 

-1 1 -CB^-S^^spteHb-r-StDirl^C^U— •::^F«9-eXT-y 

:^s8-i 2row.&$^g4ji!iSt,if'Jf-3Tt^*. 
[0066] W2 6<Dm»5tmm6\t, 9&mnm^^ 
AMj-^f <-r-SfctoiwXT--yr^s8-i itXT-y:^s 
8-1 2C05ttS$^ltriT'EflV -5-4x-e4xa)ffliaicj:o 



— l=^«iLfclF«!4IZ**LrX-T-V"^S 8- 1 

L^—mmt. ±«:fi*)icigoist'>iii^-efey. txh^^ 

*ts :^«:6<I'EflB4^FA<BJ^<^f-^rl,^*COA<^^■A^-5. iS 

'J? L r- 1, B^ ^ L^g6«■l* J: y IB * < . L T* t Bf L^gP 

5J-|*<feyBg<gE«-r-5<!:L^5, X^-V^S 8 - 1 2<7)IB 

[0 0 6 7] ja±<D— a^iaaid:, 3.—- »f*xe>gitfrH+ 

fc*o fcfc'L, 0il^lSB^4$a)^i*Hb^«ST^-:^f;U3 c 
Of^JiE^ (X^->-^S6) A^B^-S^^^T— :?;u3 d<Z> 
fffi6B# (X^-v^S7) (DJ:3I=, /^^pt-^S^^i. 
Ci:(^J:yaotrSSS^».5C<tA<-e^-l>eRff-r:l*, a. 
—■ y=a)*&^^Slto(+i> J; -5 <f3.-if-r >5« 7 1— Xir 

[OO68] ;z<©J:aiz. IB^LJ:5i: LrL^S@I«3!l< 

^'ic^mt-'Syu-^Siftia (XT-y::^S4-i) 

(X-T-y:^S 4-2) i:, tX h-if^AftJSfliS (Xt- 
•y::>'S4-2) icj:oT'ftfiE^*ifctx h'^^AT'— 
;U3b<!:. li^l=^5L^TB^i)^F<Dt•— '5'i:#x.t> 

a (X7^-y^S5) t. tX h^/^AT^— •:?;U3 bt'J/' 

u-ii^(/)B^^$ e—^^^ajffla cx^-y^^ss) 3t)^ 
j?E-r«>iB-6$¥i5<b^eiT-:?;uftiaflks (x^-vz^s 

6) t. m^^Wi^it^i^^-zfjui$fS.mm (XT^-y:^ 

S6) ^zJz■oX^^hlJU^BMi>■^W■f^it'&iSi^—Zf)U3c 

t. mi,i^u^t:^^)m^<. Bgt^sp^j-^cfeyfiKgEja 
m^^—y)i'itjs.mm (x^'v:?s7) is^^^gi 

r, ®«6. il«7a)3E»fiiJi-5^Lfc*5i=, mitt^o 

[0069] (§iJ£J^si2) jiiBsiffij^sii -eifteaLfc 
mmisa:Lmm^mmL. ^mtLxm^^tz&mmmz 
m<omjLmm^iia?Li»:it\z^^j. ±^mmi^m^^Q^ 

[0 0 7 0] *si^fi^BS82lcfclt•5'^>li«valc■^L^ 
r, 01 2t@i 3^fflt^rl^L<l^^?3■r4o 

[007 1] 0121*. ±IBIIliSfl^Sg 1 T'SilB Ltz7=- 
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■r-5fcto<D7C®^«lS3 a 1 . iinXLfclSSfl)iS«$*& 
tft-r-5fcto«>JllXfflil«^«3 a 2<Dfifel=, •7— ^ffl® 
LT3 a 3if =t{t«LTt^-5„ JjDXiQSIC J: o 

^)$-r-SJ:-5lc. L^ofcA/fe-SAPX^ft^fotcil^CD, 
*DXSfi<7)7uiii^(7>tf ^St>:#Rg L U i+ttiS ib t ''ffli 

[0 0 7 2] :$:||ffift$^2lcfcMt^'<>iij5aS(~fcL^r 

[0 0 7 3] *Sllfe}^®2-ei*, :?^->/^^»-> 

[0 0 7 4] jaxfivsoasicfc-DTi*. ca)'?^i'/^ 
i'3 g $fflt>TMe>A^a)ti-SC$ff'S:oT*^c>ai*iii 

« I - *t L r / ^ - > ^ g L ^ T L ^ < cfe 5 ;4 1 # i ?> +1 

<4S<-. ^S)^.*^l:i^)lss3F:h.fcfe<7>iiis$a<sft3l$^T 

[0 0 7 5] Ell 31*, :^mmmm2a)9&ma)7^n^ni 
f^p— 5^-\r— h-cib-So Xt--v::''s 8-2<D-fil'(bffli 

[0 0 7 6] 0 2 114. ±I^II^S^KSg2ICj3L^T^#iL 

[0 0 7 7] li^T^'J'^— v3>-C»nXLfct^li®* 
i9i;tbL, :^|llS)^|g2l=^lt-&iii«KADXffiS$!9«l7 
^'J^— «>3 >-Cji5^-r-5t. Hi 3<7)3»D— ^v— h 
(D;^-r-v-^S 1 CCD^, Tcli^iif'— 

^'«ia3 a 1 WiiltMcmmv=—^H><^^^i^ 



icLr. c*LA^e)J!iDxffia5ff3jc5f=A(Djraxfflis«s 
^.^fffisthLtzm^X'. as^sica^Lfcy-rsfctoi- 

P¥t;tllLfcSi«*i)nXffllMi!fiUa3 a 2lC«^-rS*C4:* 

(Dmm^ih^ ■ m^uao^^iz^mLtz'totrhi: 

[0 0 7 8] 3!lPXfflli^M1^3 a 2i::C^^A^t>^0X«iS 

i^mjimm'^'nUotzib{ziii'mttji^mmx'7--y)i'tj: 

2X\t. tX h<f7A7"— :?;U3 b(D^ 'JT(DtifelC. ^ 

ofe, '<>i®a)Tifet'tc-5fea)i9:S'fei:A<fe?>A^i:«):^ 

[0 0 7 91 x^-v"::^s 2 ro*o««[iSA<ii!lT-r A 
7^-y:?'s3T?. rj-<? i:i,xi3imri>'7-<?mmmfsi$i 

3 a 3 *ftfiE-r-5o :*:|l!Sff^fig2«)li^»nxjiaS(DJi^ 
(4, CCD-^—- 9ffliii^^J|S3 a 3IC. iiDXS|gm(Diii^A< 

«fiigE3 a 2*7cir. :?7->*ffia-r-5®^**«). 

-■i^fflli^^ligtS a 3±(DM^^i>mmiZZf=yiy/i^ — 
1^3 g^mm.LXl^< ZtlzUhtztb. Xt'-V^^SST- 

14. ttjxfflint«iJa3 a 2i:Ki:-9-'rx (fiiMmsa. m 

fiE-r-So C<7)r7— >ffliii^Mlt3 a 3lc:f^V'/< 
^ — >3 g ^±S^LTL^<fctf). fef>A^i:«f)r7 — -^ffl 

m^mms a 3 ^^^ssass 2-ei£^LfcTife<Dfer-^ 

fcti^, e^:t^^fe5a•r7'— 'S' (R=2 5 5. G=2 
5 5. B=2 5 5) ^^—J^fflil^l^llE^f^l-S^iit? 

[0 0 8 0) X-r'v:?S4*^P>X^-y:^S7-CI4, ±IB 

pi^^t±^mmBm^ tmcx-^hcDx-. uiB^i4*BS-r 

[008 1] ;^T^'y^S 7-e?Hi»$^gi-f^— ^>U3 d<D 

f^iSffiS*T?(D^!!iSA<$l7L/=^j;a-ei4. Jtaxffliij^fi 
JgE3 a 2lC(47cia«^^''U-ir^»Lfcil«A<ISJfl$+l 
Tt^'5. X-x-y^S 8(031*114. IS 2 1 a>7 □— 5^-^— 

h$fflt>riftW-r4o XT-y:^S8-oi. X7-v:fs 
8-0 2. x-7=- v::''s 8-0 3. ;^-r'v^s 8-o 4. 
;?.-r v:^s 8-0 5. ;?.T-'v:/s8-o 8(=BiLri4. 
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i:Pi:T?ib-5<©-cittB^$*B§-r-s<. ^fcx^ v^^ss- 
1 1 . ;?.T^-v3fs 8- 1 2^±t^mmmm^ x-mm^tz 

[0 0 8 2] 7s^':f-^S8-2 1 "CI*, as LrL^■5iii 

SS^;i^5^l*-^6*llCfflL^^,^tTL^^:^;^t?$>4<D■Cs Ui 

fit*<L^^^li*SjLfc^fe.l^^•cl:l|S (S • 

^:$^mmmm2X'itt-oxi^ho ^(Dm^^^uoa)*^ 

Xt-'V^S 8-2 2-t?SD-5o 

[0083] ^Cr'jZE'<fcJ:3lC, L^L>fiSJ:y t.fitA< 

^^•y:::^s 8-0 6<d:?^v/<^— >!|uj^ 

— >3 g^iEg-r-So 2f:|IJ£ff$®2T-l*. X7^-y:^S8 

-0 6(D:^^*>*iJS&u:i2Sflisr*i*. aeismic^fL 

T-^^P>*T.fc^7->/^^ — >3 g$-€-«)**(DJK-CiES 
■r•5<t:L^5S*6<I^f5aSr-35-SXT•'y:^S 8 -40) 
■•>/«^— >EM«aS^?T^C-3Tt^'S„ X^-y:;'"S8-4 

die. ®«ia)ttix$ga*ffi*-r'Si®«l (cc-e(*'7— f 

ffliii^^lS3a3) ±(C. Tct'S-Siii^ (CCT-(*ttlX 
ffliS^^lS3 a 2) ICfcL^rjiS LTL^-5il*lc::f^'> 

tDfflftiat?15^ L fc 3f 7 V/ - ><Dfe*<IRT? « 

ll^jF-roa)fifi$-5-a)iiimics#jxt;) „ croffis 
A<ii!iT-r*<!:. mmm^mmmoi-s^X'h^^^vzf 

S8-0 7^ff'ii:5. CCDKI, S22<7) (3) t (4) 

L. mmmwLV9i±Ltz-r^x<D®mzitLxy=yi^i: 
a<o 

[0 0 8 4] •r'<T<7)ismlcoL^rla±a)^^lS$^T'Ec5 

•7-;?ffl®«fi«3 a 3ICI4, 'O-pfSt^fc^d^C 

Jges a 3»n(D«aigei=j!iaxig%$il-rti:^a>«$l=(«, 
^<Dmmzr>-<?mm»f&i$3 a 3rort§$ffl:?-rs 

[008 5] Zm^'jlZLX. W±CD<i:dJSflVS$iS» 

tz^5tmm^mziti,ztt)<X'^i>o 
[0 0 8 6] (.mmmms) mm^^zx-^^tzy^^iy 



— ^-V— VT?fci>, 3>:|life»$^3-pi*s fce)A>i:«>E2 
(DmJMziSl^xmm^BZtmtJihm^it^'rV^S 8 

- 3 <7) ->/ — ^ iliiD L c i: (o^-e 
fliS3t)<lltT*+i.-Sa)i*. 02 1 (0:70— ^-v— h-c^$ 

tl-i.^-ry:^'S 8«)tt>(7)XT--V^S 8-0 6(DfflJ^j-T?i!> 
[0 0 8 7] ^J£ff$Sl2,!:lli:<i:3lc, Jig LTL^^iS 

mf}^r^^i^'S:Wim-ri>^^mmx^hm^iz. t^^-j^ 

s 8-3a);:^^5//<5i— >jg^R^l!lS*^T^^Oo xt'V^ 

S8-3<D3^^V'/^'S' — >JM«5BST'I*. j^BLrL^S 
U^OTtcCD^U— iS^ (CCT?l*ffl5fflli^3 a 2) (0 

-2 5 5S:|ig(C«-(tfc«^IC, ■t<DiBS*ICJ:^T'S-li 
mi:iiES-r-5r^^v/<^ — >3 g^^^-5ctl-J:y. 

[0088] ^-LT. -5-<7)?B**j!)<0~5 O (Btt^) 
3b+Lli^^i/A^. 5 1 ~2 O O-cab^VlS^^i^B^. 
201-2 5 5 (B^.SL^) T'fetlli i>C L. 

USSf^SI 2 ic It -S X I?" s 8 - 4 o V/ ^ ^1 — > 
iE11«iatl^CJ:3(c, ai*fflll« (ww-eiir?— ^ffl 
®«fH^3a3) l::BI*iit;. Z.<T>iioU^m.^m<Si.O 

±m.mzn\^x'iiti 3 c t ic j: y . BgL^g|5»li*:t^'<> 

^^^t^li:fe^<BiL^fcJ:5le, eaSL^gP^j•li'<>(D 
e-v^*S<fiit^fcJ; 3 Jcy-O 
li ^ liffll L J: 3 <Ci!Sm ^ # i> C <!: *< r- ^ -5 , 
[0 0 8 9] *fr, >(7)^ia^^;^-S)''d: 

if^^b^^fc-y-'Sciricfey. wktii>mm.^±^^t z. 

t3!»<T?t*. -^^v/^^i — >3 g t LT02 6fl) (2) 

lCJ:oTL^•rt^*^<7)/^■S'— >^fiEfflf -St. L^^l,^^^i: 

:^|BlA^f,'<>T-^s^,^fc* c t tr*#-5. 

[0 0 9 0] Cl+iib<D:?5v$. 0iJilf (iii^(DBa-5 
$) mod (3) =0'Ej'bl*, (2) a)^5v/^$(— > 
1 1 tj:t>«:?^v/^^'->2$. 2/j:bl*:?7V/^ 

^»->3$fiifflLfcy. <!:a)/«^f->^ffiffl-rsA>^a 
»*f6±$-ti-4c:t(::J:yat3£Lfcy. :zfi|<b-efE±L 
fclIIRlc|lBI-:^^'>/<^— >1 . 2. 3<DIISlcflefflLt= 

y-e^^o 

[009 1] (ll£&fi^S|4) ||JS)i^S§2. &i;3T'i$il^ 

(:^5i//<^'->(©«|i|a/2) , (:f^i//<^«-><D8t 
m (fe) A<SA^4xTL*3. L.fc*<or. Ttommo)^ 
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[0 0 9 2] *IIJS}Kffi4-r?l*, -€-CDJ:etCF=^S^«3i 

— hr•s^Lrl^€)X•T••v:^s a -5a>:?7->iEai4S*ij 
SffliS (1) A<^-*Llcafc«>, fcfc-LIIRSfl)«i3SI*;?.T^ 

X^-V7'S8-4. X^«;;:^S8-5i:LT^J-l+-ClBi$ 

Lri^-So cOTffisi*. 11(61-1*132 1 (0:7 0— 5=-v— 

h(©;^T"-v:^s a - o 6<Dttlr•^T3^c^:)*lrL^'5„ 

[0 0 9 3] *lliSfi^ffi4(Dftiaa)iJiiBi*. Eias-cft 

'Jf do 

[0094] H2 1 a)7P— KDX^-y^SS- 

2 1, ;^ir-v3's 8-2 2(c<feor. V 

<fiy-^£.mt*itz7imm <.zzvittDxmmm.^i$i3 
^mmnm^<nm2 3(Dmcom'^it roj -cfcSo ?jc 

S^^^rL^-5, ^tzltn.—fcommz^i'JtS^t^Jh.^) 
[0 0 9 5] 02 3»C^-r«llt7l*, ;"ta LTt^«»iS^a> 

5Eiifi!<;)fea)fiiA< roj X'S}*-), y=7'>/<'^—>3 gO) 

BMi>ia)m\t r2 3j -eio-i., ccr- rB^i,$<DSA<i 
2W±T?fc*Llife*S36^'S:L^j tL^5}SS3!i<Lrfe*i 
li, roj i: r23j i:(Dllli2 3T?i5y , 12j:yt 
^^L^O)•C-, ■5-;tx^>2oa>iSi^l*ajAil«±irEaL'S 

L^r*, aai®^ic**LT3^^->/<^— >3 gi&at^fciig 

^1*02 3© (4) <DJ:5IC3S:*, :?v->/«^«- 
><0t r> t =t*Tlc^fc-5(4a(7>t til^CDB^^ profit 

(i ri oj -efcy, fi.SLxi^i>mmt<D^^ts<Dm<n 
mlt^ ox. 1 2 j:y t/h$i,^<Dr*> ^(Dmmitm^m 

«!±l=Ea-r«Ci:lZ)S4o ;tSlI5R<D-rC&TI=^fc 
S(iacD7cil«<7>BJ^^(i roj "Cfey, ;-SiLTl^i. 

iS^<troiH*$a)Siao (Jia UTt^-Sii^roiBS^i: 

so -C, 1 2 J:y t/Jx$t^<0-C, ^E-0)iS3g4,tiJ*l®« 

±icffia-rs. 

[0 0 9 6] C<DJ:3'UffllS$®^<7>±P^lC«LT^T 
/<»: 5 C t ic J: y , B^^ $<0SA<ait L t>$il8ll<»<*: d U& 



m^fftii-z>tzm^(DmA<. 02 eroii^ar'fe-s. 

[O09 7] (HJfifl^SIS) |lifiJKSl2~4r-iJiB^Lfc 

^:ymmmxit. -mit9&mizj:^x±\:,tzmmizML 

T^f^V/^^'— >3 g^ffiaLrC^^A^ ?3■SL^ (diC 

T-ittBj-r^xfcdJS^afeA^WJar-i&s. 3f:iijs«$si5 

*l*T-l=SiBJLfcllJEl^S§2~4i:igfil(c, ;^7^-y:^s 
8 (0 2 1 <D:7a— ^-V— h) l-^-^X-T-vl^S 1 6(D 

f&mtziiiimu^tztb. tommtzif^mm^^o cro 

±t*:(D3S;ti^*t't<D7ti<0 1 6<D7 P— ^-V— h1?fc 

-So 01 6<r)z?a—'f-^—h<D7.7-'y^s a — eoy^ 
viBa(4a*i]SffliS (2) :*:|ISEH$^5-eittBJ-r-5 

^^aS (2) l-J:or. aa LrL^i>il^lZ*^LT:?^ 

v$iHa-r-5A^SA^**«J5E-r-57!»<, ::c-e riES-r^j 

tm^^Htzm-^tz\-r::x.7-vzfs8-A<Dy=7iy/<^— 
[0098] >^7-'>-:fss-6(Dy^ i/isaiia^JSiia 

m (2) 02 4T-UiBJ-r^o 02 4<D^jr-(*. B^§ 

$a)fiti*o (m) -2 3 (S) turi^-s. c<;)flis 
xittDJimmmmm3 a 2(nmm) (DBM^t<DmA<. 35 

A^, fc*l^l*3''Py^Ar•@SMICtiS$;♦^Tl^4, ^ 

fctto.-- y=(D^fficj:yjis**fS) fil mzsomv 

1*1 8) Jil± (IS-S.1^) (Dli^lzli, 

■r, -fiHblCj:orfl±LfcilS<©2 (t L<l*^-^XJil 

±) ismo-p*, iiimi-f£it:?^v/'?^'->3 g^a< 
i:l^5t<D"^?35■5„ 2 (t L<l*-tHJ9l±) mm<D5*> 

^mm^ztz^fy'7i^f<^->3 g^s<y5',iit. ±iBife 
vA^— >3 g^aL^T^^ltl^e:t>o 

[O 0 9 9] ca)02 4^M4xli*5A'>^>J:5l::s (1) 

i=fci+-5, z<Dmmx'Zf'yi^i:m.<mm<r)7tm»<om?> 
$A<f'<T2 o-r?fcy, 1 8iii±a)Bj^,$$^oiiai(D 

m-^ft. 2mm(D5*>o)^mm^zLt^y^i^^m.t>^t^:l^ 

t-ri>t. llfBlc:?^->$a<limi* (2) <DJ:5lztj: 

■So -tUT, c*te>a)i®^ic3f7*>$a< o) <d 

[0100] C<OJ:5'Jf5aS^il«<»±iS^i::*!rLTiT 

o tj-* y , Ifi■5t^el5»l4 J: y IB-S < a^^tlfc'* 
[0101] mmmm e ) mmmm 3 ~ 5 -eiftiB Lf= 
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[0 10 2] llSfifl^^a-c-UiB^Lfc'OiSinxflisajS 
[0103] (mmmm i ) sjsff^si 2 -cutB^ Lfc'O 

Xt--v:^S 8-3<7):?^v/«^i— >S«ffliSi:, m.m& 
JtSST-SlWLfc, X7^-y:^S 8-6(7):?^5/EE(4S*iJ 
^SftS (2) ^^^^■^t>-\^ m^ 8(c:7D— ^v— h) 

[0 104] (SJ6ff$®8) Sli6Jf$®2-eUiB^L,fc'<> 

^7^'y^s8-3a):?vv/^^— >a«?ffiai:, nii}^ 

(1) $^«§J^^t)-B- (01 9(7)370— ^-V— h) 
^)Ci:lcJ:y, IB■5$(Da(D^LU^SP«•l*-£■(D^^»A<Ji 

y, M•5L^gp»f*<^:ylB•s<«:K$+l•5^:t^aa!)S^^# 

[0105] (SJSft$^9) lllig»$Sl2r-ijiBJLfc'<> 

lii)Dxjiaa(DS*flisic/)pji. SIJ£ff^ffi3r-Si^Lfc, 

®4T?iftB^Lfc. x^-v:/s s-ecDT^f^viESiiS*!] 
S5£iS (1) HJSff^Sgsr-UiB^Lfc, Xt^-v::^S8 
-6(D:?^ixffiSiiS*iJS«iS (2) ^iifi^^^o-a- (0 

2 0<D7O-^-V-h) -SCtlc^y, ^P^»-:>fc'< 
>iiim(7)?ami:, ?fl4^(DM(r)^Lt^aJ$J•l4^•(DjtHA< 
Siy. BJ^L^gp^l*<fcy|fl^.<a:S$^tSi:L^5^&** 

[o 1 o 6] 1 o) ±E<D&IIJSJ^®-ett, 

t^sp^i* J: y IBS < , Bit^sp^^i4<fe y Bt < ^Mi^s^js 
7 icsi-r «fe 5 idspgwicKs * ^^»-r -sc t ic J: y , 

&S®ffl(DIB S $ (D t C ^ li-S(DB^ S $ (C^gS 3F 

H7(D«-CI*. fflS*$OA^e.2 3(02 4fgpgt Lfc« 
■^l^. 7C(0iSfil<DIB'5* 3A^e>8 *T?(01iimi4. ■^'<X. 
3CD?S-5$(r^^$*I. 7C(D®€|(DIB4$ 1 4A^t>2 O 
*T-(7)@i^(*. -r-in 5(0M«>$«=^fi&**l-5. 02 

6(©ii|j!7A<. c(0«i|-ei&s. ib43fa^ «IS«ii-e^y 

C(X>j:5ic. B^4^^fis-x-::^;u3 d^lSfcSPilclS 
S-rSCi:lCj:y. -f h®(0«!)«^#«)C<!:j!»<-C^ 



[0 10 7] -5-(Dte(ct,, ±l5=&jlJ£ff$®(DB^^,$Sfi4 

ifc*ysA<mtP/)^of=yri.'5:t\ **if*<fte 

[0 1 0 8] a^lC. 0 2 6(0'&iS«l-OL^T, ^ttf) 

[0 10 9] *-r, i®«1l*, iii«l3(7)5Eillll*^^U- 
ic^glL. *f>-7< 1 (75**l/-7ai1^lcJ:y:^t*:MiriBS 

(1) ^fflL^fc:'<>si^^ls^^f^c•^fc@i^r•$>-5, 
[0 110] *5ew-eiJiWLrL^4J:5i=, 
(Ot°— ?B^i,$<liaiffliS, lH-i>^(D^i^)<b^^7^— 

[0 1 1 1] ;:Jjiw. Hit 2 1*. iii«3(DjciS«icjPtL 
*5IB^|=J:^,ffliS$fT'5:ofcM«!T-fcS. CODfiiJ 
I*. ^!fiJ^ai4izj:St<D-efc4, iii«i i=J±«L-c 

[0 112] jRiz, iii«3i*. iii«i . 2> &i;4~8 
ICj»4UTl)PXffllil^?TJEf 5^(D. 7c®^-Cfe-5, 

[0 113] ;;3c(-. iii«4ii. 7ciii^3icML, yu— 
icS^Lfc (x^-v3fS4-i) iii^(D0ijr'$)-5, 

[0 114] ?felciii«5l*. lI«4(cJ4L. IB4*<7>¥ 
i^j^b (;^^'v::^S8-i 1) ^^TJ&ofciSffiitoffij-cfe 

[0 115] JjRic, li«6ii. iii1t5(c*tL. **>-7S 

giUfc (X-T-V^^S 8- 1 2) il^(7)0iJT-fc-5. 

[0 1 16] iii^7(*. iS^sicjt^L, ISKWic 
IB * $ ^ la-r * K ^) $ - :?iU 2 (C L fc A< o T ?B 
•S^^^giLfc (X-T-v-^S 8- 1 2) iiF«<DfillTt?Jb 

[0 1 17] S^ic. iiiS8i*, ii«7ic?*Ls :?5*> 

iSB(ia^^ffi31 (1) $ffil^T^>!13il=«aXLfriS 
[0 1 18] 

[|iia(©3S!ia] felJ:iJilflLf=J:3lc. *fliaicJ:+HS, 
A*IiF«(DIBS*JSt*l=tt#1i-ri=, *^-ffi«-V>ei8 
»ffiiiiMi(7>IBBi$^8ife^&<S:SL/ty. ^>@illl(Ott] 
xism ^ 1$ if c L y f <f t& J: y T e-ju l 
fcy, as*$iiLfcyr-S::i:A<T'^S(Dr-. iii^^?> 

■^•(©lftt^^. fe<i:^:(©filiSI*&*yl#*.^t>•t^■TL^^EL^ 
^, %fz. $t.lclili^5a31lcJ:ySLi^A<^-C-Si:LN 
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[112] ^HJSJKSgi -eta?*^— isitx— 5»a)«fiECij 

[04] *iii£j&S8i r-ta^t;?. K^^^Ao^ij^^-ria 
[0 5] :^mm^m-\r'Siom^t^ai^i^it^^7—:f 
[06] *llilS»^SIi T-Sd^^^S^^— :?^KD^J$ 
[0 7] :$:|l!E}KSSl-ela5iB**3E«T^-:?/KO«$ 

^-r0"c$)'5o 

[0 8] :^mmMm^<DWiif^l!^m^^fzlsb<Dz?a—^ 

•V— hT?feSo 

[0 9] (DKf^^SJilH-r-SfctoO^a-^ 

[011] :$^mmmm^<DWif\F^slmr?>tzlb<Dya- 

[012] *fl?B<7)^-<D<tefl>IISfi}K®l=CS-57^— SifflS 
SM(DfilB&«fi£ ^ ^-r 3f P <v <7 0r- ^ „ 
[013] :*:fl?B<D||]5£»$®2a)l!if^Sijie8-r-SfctoO) 

[014] :$:fe^(Dlli&}^Sg3 0)i!iff$Silfl-r'&^r«>a> 

[015] :$imm(DmmBmA<Dmi¥iVi^r^tztt)a) 

[02] 



1=0 i=f-l 



R j C j B 


R 1 G 1 B 




R 1 G 1 B 


1 1 

R 1 G ; B 

\ 1 


R 1 G 1 B 




R 1 G 1 B 


R 1 G 1 B 


R ; G ; B 




R 1 G 1 B 


j j 








R 1 G 1 B 


R 1 G 1 B 




R 1 G 1 B 



H:|BaettK9htt 



[016] *3g?Ha)IIJfi]l^ffi5<D!!ift*ifteH-rSfc«)<D 
[017] *«gB8a)Sit6j[$g|6a>i!ift$lttBB-rsfcift»a) 

[018] :*:SIB^<7>||JfiJf^S|7(7>!&ft$iftiH-rSfcA<7> 

[019] ;*:SlB^a>lllifi]f^fiS8<Di!if^^lftBj-rsfci^)co 

[02 0] %mmmmm^<n^^^W9i-t^i:Lit>(T> 
[02 1] *5^0^(DSijsff^^ 1 ocDW^i^^mmr^fzib 

[0 2 2] *«£B^(D-t(Dffe<DSISSff^ffi-ea5:^^v<7)K 
[0 2 3] :$^mB^(D^(Dm<Dmmmmx*^oy'yiy(D^ 

[0 2 4] :$i^m(D^(Dm(Dmmrmv&oz^=piy(Dws, 
[02 6] :$imm<D%mmmmvmm^*ii>miSi^^t 

[»-^<DittB^] 

1 CPU 

2 ROM 

3 RAM 

4 +-7t^- K 

5 Vl^X 

6 ^7J\§§ 

7 nSPIBttSM 
8 

[03] 
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CPU 
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3al 
3a2 
3b 

3c 

3d 

3f 



14 
12 
10 
8 
6 



[04] 
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[09] 



S4-01 



S4-05 



S4-02 



S4-03 




no 



V + 1 
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S4-04 



no 



S4- 11 
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[01 0] 



S5- 1 



S5-2 



S5-3 



S5-4 



S5-5 



S5-7 




S5-6 



no 



(18) ^g§¥ 1 O - 1 3 4 1 7 8 



1 1] 



S8-01 



S8-05 




no 



«JSC*!> V* + 1 
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S8- 11 
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S8-07 
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8 ^^Ts'^^V 
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1 3] 



SI 

S2 

S3 
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II 4] 



c: 



SI 

S2 

S3 
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